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STANDARD SIZES_ | ZC 17$| zc 20 | zc25 | zc30 | zc35 STANDARD SIZES_ | ZC 17} | zc20| zc25 | zc30 | zc35 
Length (metres) 10 12 14 17 19 *Percentage of soil 
Width (metres) 4 4,50 5 6 7 in mixture 10-20 | 10-20 |} 10-20 10-20 10-20 
Depth (metres) 1,50 1,50 | 1,80 1,80 1,80 | Soil production at 
Draft app. (metres)| 0,65 0,70 0,80 0,80 0,75 max. height and 
Max. cutter depth distance cbm/h. 30-60 | 40-80 | 62-124 | 90-180 | 120-240 
(metres) 3,50 5 6 7 8 Diameter suction 
Max. distance of pipe (cm.) 20 25 30 35 40 
discharge (metres) | 250 500 750 900 1000 | Diameter discharge 
Max. height of dis- pipe (cm.) 17,5 20 25 30 35 
charge at max. dis- Total Diesel power 
tance (metres) _ 3 3 3 3 3 H.P. 85 155 259 374 487 
Mixture production * Note that the percentage of soil in the mixture depends on the 
at max. height and nature of the soil and consequently the soil production will vary 
distance cbm/h. 300 400 620 900 1200 between the given figures. 
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Two major contracts were successfully completed at ADEN 
during the period January, 1953 to May, 1956, in collaboration 













with another well-known firm. 





The two contracts comprised : 
(i) The new Little Aden Oil Port for the British Petroleum Company, Ltd. 


(ii) Port Extension for the Aden Port Trust. 
A total quantity of 8,500,000 cubic yards was dredged and pumped ashore. 


The Consulting Engineers for contract (i) were Messrs. Rendel, Palmer & Tritton and for 
contract (ii) Sir Bruce White, Wolfe Barry & Partners. 
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Editorial Notes 


The Port of Arklow 


The Port of Arklow Improvement Scheme described in a paper 
we print in this issue and the investigation work which has been 
carried out to ascertain what remedial measures might be adopted 
to arrest the long-term deterioration of a river estuary is a good 
example of the uncertainties which surround projects of this 
kind, Although much progress has been made in the general 
subject, particularly during the last 20 years or so, it is still not 
possible to give a definite answer as to whether under any circum- 
stances an estuary could be improved. Rather is it a question 
of building up a background of knowledge by field-work com- 
bined with model studies and basic research in a variety of con- 
ditions, (as is being undertaken by the Hydraulics Research 
Station of DSIR and other agencies throughout the world) which 
should make it possible to foresee with increasing accuracy the 
best way to deal with individual cases. Ports have grown up 
over centuries and so have the vessels using them, but the rivers 
have not, and all too frequently earlier river training works and 
remedial measures designed to arrest inevitable deterioration 
have actually accelerated the process. The problem bears with 
especial weight on the smaller ports where the cost of improve- 
ment and/or dredging becomes an unduly heavy charge on the 
volume of cargo handled. Such reflections are clearly in the 
minds of the authorities at Arklow and, in the circumstances, 
it is natural and proper that they are preparing the way carefully 
and cautiously. 

It seems probable that a considerable amount of river training 
has been carried out in the lower reaches of the Avoca river in 
earlier times. The river itself is the principal outlet for the run- 
off from the Wicklow Mountains catchment towards the Irish 
Sea and it would appear that the river flow is the dominant 
influence in the estuary and tidal action, the range of which in 
any case is small, is subordinated to it. Although mention is 
made of a northward littoral drift, the construction of the North 
and South Piers having been intended to prevent entry of sea- 
bed material, it is possible that the constriction at this point 
may have led to a loss of energy in the river flow upstream, 
causing heavy accretion at the site of the harbour installations. 
Borings taken in this neighbourhood show a 70-ft. depth of 
boulders, coarse and fine sand and silt overlying the bedrock. 
It is an unfortunate fact that improvement at one point in an 
estuary often produces deterioration at another together with 
a new cycle of changes which may have long-term adverse effect 
at the point where the improvements have been made. As a 
general rule the safest course is to keep an estuary as “free” 
as possible so that an overall regime can establish itself, with an 
optimum draught, but revets have been most successful where 
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a particular configuration concentrates the scour of the ebb tide 
in the shortest duration. Where the ebb is longer than the flood 
the opposite effect is produced. With the presence of so many 
variables in the equation, however, the subject is full of com- 
plexities and pitfalls. 

Safety Precautions for Nuclear-Powered Ships 

The report of the Committee appointed in 1958 to advise on 
the safety problems arising from the use of nuclear-powered 
merchant ships at sea and in port was published last February 
and abstracts from it will be found on a following page. The 
Minister of Transport has commented that the report contains 
a comprehensive survey on the measures required nationally and 
internationally to enable nuclear-powered ships to be operated 
with safety, particularly in the initial stages of development. 
The Committee’s recommendations will provide an excellent 
basis for legislation in due course and, meanwhile, for inter- 
national discussion at the Conference on Safety of Life at Sea 
which is to be held in London next month. The Minister also 
Stated that the recommendations contained in the report would 
be discussed fully by his Department with the interests and 
authorities in Great Britain who are concerned. However, he 
agreed with the Committee that it would be premature at this 
Stage to seek to lay down firm international regulations, 

At the same time, it has been reported that Southampton 
Harbour Board have asked a sub-committee to consider the 
possible reception in the port of the U.S. nuclear-propelled 
merchant ship Savannah, or other vessels of similar type. 
The Savannah will be at sea during 1960 and may be expected 
to visit the United Kingdom late this year or early in 1961. It 
has been suggested to the sub-committee that it might wish 
to establish whether the Savannah was likely to call at the 
port and, if so, what expert advice could be made available about 
her and what organisation would be necessary for her reception. 

Every major port will be sensible of the fact that this problem 
must be faced and prepared for as early as possible and the 
Southampton Harbour Board is only one of many who are giving 
consideration to the preparation of reception facilities for 
nuclear-powered ships. 

The St. Lawrence Seaway 

With the opening to navigation this month of the locks and 
channels between Lake Ontario and Montreal, the St. Lawrence 
Seaway has commenced its second season as a major world ship- 
ping route. Much has been done during the closed season to 
iron out the difficulties encountered last year and it is confidently 
expected that ships will not experience the congestion and con- 
fusion that occurred during the height of the first season. There 
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are two main reasons for this, firstly, operators and users alike 
will have a better knowledge of the working of the Seaway and, 
secondly, there should be less “ occasional” shipping using the 
route. Many of these latter that sailed the Seaway last year 
looking for trade will have withdrawn now that there has 
emerged a firmer pattern of the trade likely to be obtained from 
the Seaway ports. 

Recently the annual report of the St. Lawrence Seaway 
Authority for the first season was published. This shows that 
there was a net operating income of $5,261,000 available for debt 
service. A payment of $5 mn. on account of interest was made 
last month. 

Total income was $9,214,000 and administrative, operating 
and maintenance expenses amounted to $3,953,000. The applic- 
able interest charge on loans from the Government of Canada 
was $7,994,000 and the amount by which interest charges were 
not earned was, therefore, $2,733,000 divided into two sections, 
Montreal to Lake Ontario $1,457,000, Welland Canal section 
$1,276,000. After making provision of $3,955,000 for depreciation, 
the accounts showed a loss of $6,688,000 for the period. 

The final toll traffic figures show that there was an increase 
of 75 per cent in the cargo carried between Montreal and Lake 
Ontario as compared with 1958, the total being 20,590,000 tons. 
On the Welland Canal the total traffic was 27,530,000 tons, an 
increase of 29 per cent over the previous year. 

The Authority reports that the major construction works have 
been completed except for the dredging of about 1,000,000 cu. 
yds. which will be completed this year. Total capital expenditures 
to December 31, 1959, stood at $310,650,000, including interest 
during construction (unpaid). Loans for construction purposes 
received and outstanding at the end of the year amounted to 
$285,500,000. 

The report also gives an account of the management of the 
Lachine, Cornwall and Sault Ste. Marie canals which were 
entrusted to the Authority for operation from April 1, 1959, the 
expenses of which are recoverable from Parliamentary appro- 
priations. Operating deficit and capital expenditures for the 
period were $1,655,000. 


Social Study of Dock Workers’ Conditions 

The conditions under which dock workers in the ports of 
Amsterdam and Rotterdam live and work are to be studied by 
a special committee set up under the auspices of the sociological 
faculty of the university of Leyden. The faculty has been asked 
to undertake this investigation by the unions and the shipping 
companies and will be assisted in its work by the government 
department responsible for social affairs. 

Inaugurating the study at a meeting held in the Hague recently, 
Prof. Van Heek, who is in charge of the inquiry, said: “ We are 
concerned with making a study of the conditions in which men 
live and work and of the general social climate in the ports of 
Amsterdam and Rotterdam, and, as a result of this study, 
making recommendations for possible improvements.” 

The study is expected to take about two years and the com- 
mittee will talk with dockers and employers in order to assess 
the “social climate”, and will compare conditions with those 
obtaining in ports in other countries. Among the aspects of 
dockers’ work to be considered will be training for the job, wages, 
wage fixing and promotion opportunities. 


New Berth at Royal Victoria Dock, Port of London 

An important new two-ship berth, which the Port of London 
Authority have provided on the south side of the Victoria Dock, 
was Officially opened on April 5th. 

In order to accommodate two 10,000 tons ships and attendant 
barges the existing quay wall was extended to give a length of 
1,160-ft. and a return quay 421-ft. long was constructed to serve 
as a barge berth. The peninsula to the south-west of the 
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Connaught Road Cutting was entirely removed by dredging » 
facilitate the movement of ships between the cutting and the ne 
berth. 

A new transit shed 700-ft. long, with a clear span betwec 1 
supporting columns of 200-ft., has been provided to serve 2 ship . 
The framework of this shed—the largest in the Port of Lond 
—is of welded steel with a high proportion of tubes, and tl! 
roof and side cladding consists mainly of aluminium troug 
sheeting. There are 25 sliding doors, 20-ft. x 20-ft. constructe 
entirely of aluminium, Extensive covered loading bays are adde. 
at both ends of the shed to permit lorry working in any weathe 
and clear of the rail tracks south of the shed. Loading platform 
20-ft. wide are provided at both ends and along the landwar 
side. 

The new quay is 50-ft. wide and carries four new 5-ton and 
three 3-ton 80-ft. radius electric cranes. 

An open storage area, various ancillary buildings and a 2-storey 
office block complete the new berth. 

The work was carried out by 3 main contractors, John 
Mowlem Ltd. (quays), Higgs and Hill Ltd. (general construction 
work) and Tubewrights Ltd. (transit shed superstructure). The 
new quay cranes were supplied by Stothert and Pitt Ltd. and the 
aluminium cladding by The British Aluminium Company Ltd. 

The works were designed and constructed under the direction 
of Mr. G. A. Wilson, M.Eng., M.I.C.E., M.I.Mech.E., Chief 
Engineer of the Port of London Authority and were completed 
in 15 months at a total cost, inclusive of quay cranes, of approxi- 
mately £770,000. 

The berth will be used by the United States Shipping Line 
with whom the port of London Authority have concluded an 
agreement. 


Study of Waterfront Work Methods 


Modernised longshore work methods were tested earlier this 
year by United States scientists and engineers of the Maritime 
Cargo Transportation Conference, a part of the National 
Academy of Sciences—National Research Council. The tests, 
which were undertaken with the co-operation of the U.S. Navy 
at its Oakland Supply Centre, were an attempt to find what can 
be done to improve production and reduce waterfront cargo 
handling costs. 

The Oakland experiments are part of a scientific study of the 
turnround time of general cargo ships which was begun in the 
San Francisco Bay Area two years ago by MCTC. Both labour 
and management are interested in the project. 

The new work methods incorporate scme of the latest types 
of powered handling equipment. They include an almost com- 
plete re-organisation of present work patterns and job assign- 
ment of longshore occupations. Besides reducing cargo handling 
costs, increasing production and reducing the arduousness of 
the work, economic gains are expected through a quicker turn 
round of ships in port. 

MCTC has ben conducting research in various phases of 
shipping operations since 1953, It is supported by the Federal 
Government through a contract in which both the Departments 
of Defence and Commerce are parties, and it serves as an 
independent adviser to the Government on scientific and tech- 
nical matters. It is a private non-profit making organisation 
dedicated to furthering science for the general welfare. 


P.I.A.N.C. Congress Proceedings 


We have been asked to state that a few copies of both the 
French and English editions of the Report of Proceedings of the 
XIXth Congress of the Permanent International Association of 
Navigation Congresses held in London in July 1957 are still 
available. The price is £2 2s, per volume (including postage) and 
enquiries should be addressed to The Institution of Civil 
Engineers, Great George Street, London, S.W.1. 
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Port of Arklow Improvement Scheme 





Description of Harbour Development Works * 





By R. P. McCABE, B.A., B.A.I., A.M.LC.E., A.M.LC.E.I. 





carried out in connection with a harbour improvement 
scheme for the Port of Arklow in 1957; and in the second, 
it endeavours to enumerate some of the problems which confront 
harbour authorities in maintaining their harbours economically 
in present circumstances. 
Some attention is focussed on the difficulties which arose 
during the construction of the works in the hope that these may 
prove of interest. 


[en paper, in the first place, is a description of works 


Historical 

Arklow is situated at the mouth of the Avoca River which, at 
this location, flows eastwards into the sea. Records of the town 
go back many centuries, but it was not until the dawn of the 
eighteenth century that the trade using the Port reached relatively 
large proportions. 


channel from Arklow Bridge to the sea.” History does not relate 
the state of the Harbour before the diversion of the river; but we 
learn from the Arklow Harbour Act, 1882, that “ the Harbour has 
of late years been gradually silting up, and a bar is frequently 
formed across the entrance thereto, whereby its value and use- 
fulness are materially injured.” 

In 1882, the piers were extended further to sea in an endeavour 
to solve this problem. It was thought that by extending the piers 
further into the tide-way and by extending the south pier beyond 
that of the north, the silt would be diverted into deep water (see 
Fig. 1). The completion of these works, however, did not pro- 
vide the solution expected. This presented a problem for trade 
using the port, which by 1900 had grown considerably—the 
principal industries being Kynochs Chemical Industry (which 
flourished between 1880 and 1920), mining and fishing. During 
this period, Kynochs Chemicals, in an endeavour to keep the bar 
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There is evidence that the Port was used for the shipping of 
mineral ore from Avoca Mines from pre-Norman days. Iron ore 
was mined from the thirteenth to the eighteenth centuries, lead 
in the seventeenth and eighteenth, and copper in the early 
eighteenth century. In 1840, the technique for the manufacture 
of sulphuric acid from iron pyrites was evolved, which revived 
the Avoca Mines. This led to the first recorded development of 
the Harbour in the form of a river diversion to its present 
position. The work was carried out for the Wicklow Mining 
Company by “ building quay walls on each side of the new river 


*Paper read at a meeting of the Institution of Civil Engineers of Ireland, 
December 1959, and reproduced by kind permission. 
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open for shipping resorted to dredging. A small suction dredger 
of 60-ton hopper capacity known as “ The Avoca” was used with 
some success. Dredging of a channel through the bar was begun 
each Summer in time to complete the operation before the advent 
of bad weather. Thus a navigable channel 8.0-ft. L.W.O.S.T. 
was maintained at the entrance to the Harbour. 

Despite these difficulties trade in the port improved and the 
fishing fleet increased in number to become one of the largest in 
Ireland. Twenty-five motor fishing boats averaging 30 tons D.W. 
and of draughts ranging from 7-ft. 6-in. to 10-ft. 6-in. formed the 
basis of the fleet by 1950. Most of the vessels are built in the 
local shipyard of Messrs. John Tyrrell and Sons. 
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Port of Arklow—continued 


With the further passage of time and a continual neglect in 
normal maintenance of the Port the depth in the river decreased, 
while that on the bar perilously fluctuated with prevailing weather 
conditions. Silting within the Harbour increased through river- 
borne material being brought down by the Avoca river in times 
of flood and through finer material gaining access by way of the 
dock—the south side of which has yet to be completed (see 
Fig. 1). 

From 1926 to 1948, dredging was financed from local sub- 
scriptions, little assistance was available from public funds so the 
extent of the work was restricted to the limit of the monies 
available. 

The scheme, outlined below, had its inception in a decision 
by the Harbour Commissioners taken in July, 1956, to have a 
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series of float surveys extending a mile north and south { 
the harbour mouth. 

(b) Nature and distribution of sea-bed material. Samples we e 
taken at regular intervals of time and place, and the patte 
of particle size recorded. 

(c) Rate of Silting. Forty-five separate soundings at the harbo + 
entrance were carried out in the three years ending 1956. 

The results of these investigations indicated that the pattern 
silting on the bar conformed with certain laws which related 
time and quantity. Moreover, it was realised that in the absenx » 
of more detailed information, treatment of the problem involvin » 
additional permanent works, could not be put forward with an 
degree of certainty. In this connection the use of a hydraul 
model is essential. 
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SECTION OF PRECAST SLABS. 





Fig. 2. 


full investigation of the problem carried out and a scheme pre- 
pared for the development of the Harbour to cater for the ship- 
ment of mineral ore as a result of renewed activities in the Avoca 
Copper Mines. The investigation and subsequent design for this 
project were entrusted to the author and the late Mr. T. H. 
Delaney, B.A., B.A.I., A.M.I.C.E.I. 

The navigable depth to which reference has already been made, 
presented the first problem in the satisfactory development of the 
port. An examination of available records of the port revealed 
a lack of factual information. 

In 1953, a recommendation, which was agreed to, was made to 
the Harbour Commissioners to have a survey of the sea-bed in 
the immediate vicinity of the Harbour mouth put in hand. A 
hydrographic survey extending for a mile north and south of the 
pier heads and a half mile seawards was subsequently completed. 
This survey revealed no unusual pattern apart from the nature 
and extent of the bar. 

In addition, the following investigations were undertaken to 
ascertain: 

(a) Extent and magnitude of Littoral drift. This included a 
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Details of Wharves. 


Enquiries made revealed that the cost of building the necessary 
model for this investigation would be £12,000; and, as the total 
amount of capital available for the Improvement Scheme could 
not exceed £86,000 this investigation was postponed. 

In view of the urgency for its completion, it was decided to 
proceed with the scheme on the basis that annual maintenance 
dredging of approximately 28,000 cu. yds. of sand will be 
necessary. 


Schemes Considered 


Several schemes were examined, taking into consideration 
operational requirements, future development of the port and 
cost. 

The needs of the St. Patrick’s Copper Mining Company were, in 
the first instance, to cater for 2,000-ton vessels entering and 
leaving the port at high water and for 1,000-ton vessels at all 
stages of the tide. As the average tidal range at Arklow is 3-ft., 
this involved dredging the river channel to 16-ft. L.W.O.S.T. 
(allowing a tolerance of 1-ft.) and stabilising the existing quay 
walls on both sides of the river. 
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‘he requirements of the ordinary traffic using the port—apart 
fyom mineral ore and fishing boats—is 10-ft. L.W.O.S.T. 

ne of the schemes considered was to complete the south wall 
o) the dock, and to remove the North Wall separating it from 
the river to form a basin for additional berthage (see Fig. 1). 
The proposal had certain disadvantages. First, the dock area 
would be subjected to greater exposure, and secondly, the fishing 
fleet would have to vacate it during times of heavy traffic. 


‘ 





Aerial view of Arklow Harbour. 


An alternative scheme, therefore, was considered which did not 
take the dock into account but provided deep-water berthage on 
the north side of the river, and turning basin up stream. It was 
proposed to stabilise the existing river walls by sheet piling before 
dredging the berths and basin. 

Subsequent site investigations revealed that this scheme was 
not altogether feasible. 


Part I—PILING CONTRACT 


Subsoil Investigation 


Site investigation consisted of a series of probings and a trial 
bore. The probes were put down along the lines of the pro- 
posed piled walls—seven on the north side and seven on the 
south. Certain information was already available from six bores 
taken some years previously in the area for the Commissioners 
of Public Works. These bores were, on the average, taken down 
to —16.0 O.D., and consistently revealed sand and gravel. 

On the south side no undue difficulty was experienced in 
driving the probes to a depth of —20.0 O.D. On the north side, 
however, it was found impossible to achieve a satisfactory pene- 
tration 5-ft. out from the quay wall. Refusal was reached in 
every case at —4.0 O.D. Probings were then taken across various 
sections of the river bed to reveal the extent of the formation 
responsible for refusal. The plotted results indicated that the 
river walls were founded on rubble mounds. This accorded with 
local belief, but it did not provide a satisfactory explanation 
having regard to the profile revealed on the south side. Exam- 
ination of geological reports and surveys taken in conjunction 
with the local history of works in the area, indicated that rock 
formation was at a depth which would not interfere with the 
piling programme. The information revealed by the probings, 
however, necessitated some revision in the design of the berthage 
facilities on the north side of the river. 


Wharves 


In view of the subsoil condition the proposal to drive steel 
sheet piling along the face of North Quay was abandoned. An 
alternative design was prepared comprising two wharves 80-ft. 
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apart, each 182-ft. long and extending 21-ft. over the river. This 
layout was influenced by operational considerations and provided 
the maximum berthage with the finances available. 

The design of each wharf was of open construction incorporat- 
ing Larssen No. IV box piles 40-ft. long in bents at 15-ft. centres, 
and a deck consisting of longitudinal and tranverse reinforced 
concrete beams, cast in situ, supporting precast concrete units 
84-in. thick. 

Each bent, consisting of two box piles and a tranverse concrete 
beam, was designed as a portal frame to resist a horizontal blow 
of 5 tons; resistance to glancing blows was also taken into account 
in the stiffening cross members. Pile spacing in each bent was to 
some extent influenced by constructional considerations, and the 
longitudinal beams designed continuous over supports to carry 
the outer track of the more common piling rig when in operation. 
The overall economy in design by so doing will be apparent (see 
Fig. 2). 

The choice of steel box piles in preference to concrete piles was 
made primarily on account of the greater flexural properties of 
steel piles — an aspect of wharf or jetty design which, in the 
author’s opinion, is often overlooked. The information gained 
during the probing tests made this choice a necessity. It was 
felt that, the handling and pitching of the lighter form of pile 
would be reflected in the cost of driving, and when extending or 
cutting off to level, a considerable advantage. 

The dock was designed for a superimposed load of 6 cwts./sq. 
ft., which involved axial pile loads up a maximum of 50 tons. 
Box piles, made up of Larssen No. IV section stitch welded to- 
gether, were considered adequate to withstand the severe driving 
anticipated, and provide a sufficient margin of safety over and 
above this dead load. 

Before the contract was placed, it was found that considerable 
quantities of second-hand Larssen piles Section III and IV were 
available at Dublin Port and Docks suitable for use in the various 
portions of the job. The Contractor was asked to purchase the 
quantity required, which resulted in a not inconsiderable saving 
in cost. 











View of completed wharf. 


Stabilisation of Quay Walls—North Side 


The form of construction of the quay walls at the wharves, 
together with the absence of more precise information regarding 
their foundations, made it necessary to increase their strength 
and stability. 

While the information available indicated that the walls were 
founded on rubble mounds tipped in position on the gravel bed, 
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which in turn is under-layed by compact estuarine silt, the pos- 
sibility of local failure by subsidence could not be discounted. 
Slip failure was considered remote. The problem was, therefore, 
one of providing the quay wall with adequate strength in the 
neighbourhood of the wharves so as to withstand the loads im- 
posed during cargo handling. This was accomplished by filling 
the interstices between the stones forming the wall face with 
1:2:4 concrete 3-in. max. particle size from L.W.O.S.T. to quay 
level. 

To achieve maximum concrete penetration, existing pointing to 
the stone work, which was generally in a poor condition, was 
taken out and the large cavities within the wall exposed. Shutter- 
ing was fixed at a clearance of 6-in. from the wall face and at a 
similar batter, and concrete of approximately 2-in. slump as 
poured in lifts of 4-ft. It was then vibrated until it slumped to 
a level of approximately 2-ft. within the shutter. 

The wall in this way was dosed with 4 cu. yd. of concrete per 
sq. yd. of face. Subsequent test openings made in the work 
showed that the system worked extremely well. 











Fig. 3 (above). Cross-section of 
Cantilevered Quay Wall. 


Fig. 4 (centre). Testbore result. 








Toe Level 
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Sheet Piled-Walls 


The information revealed by the trial probes on the south side 
of the river indicated that no undue difficulty would arise when 
sheet piling there. The design for this portion of the scheme was 
therefore unaltered. 

The form of construction consists of a cantilevered sheet piled 
wall driven to a uniform top level of 11.40 O.D. and a toe level 
of —21.8 O.D. Dredged level is approximately —5.8 O.D. 
Larssen No. 2 section was adequate here but Larssen No. 3 was 
considered the minimum in marine works for this purpose (see 
Fig. 3). 


Construction 


Driving of box piles on the north side commenced in June; 
sheet piling on the south side commenced some weeks later. The 
set specified in the case of box piles was 24 blows in the last 3 
inches with a drop hammer weighing three tons and falling 
through 3-ft. It was subsequently found more convenient to 
alter the set to one of 100 blows in the last foot of penetration to 
avoid error in identifying set from local or erratic increase in 
driving resistance. 

The first box pile punched through the rubble tip foundations 
of the wall without gaining the set specified. Having done so, 
which was at a depth of penetration of 11-ft., driving resistance 
decreased. Driving was continued to H.W.O.S.T., a forty-foot 
extension was spliced on and driving resumed. Set was estab- 
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lished at 54-ft. penetration. 
similarly. 

From the experience gained, it was thought that set might | 
attained at a lesser depth if the driving resistance was artificial! 
increased for the remainder of the piles. It was hoped to achie 
this by closing the open ends of the piles. 

Before proceeding, the subsoil in the immediate vicinity w 
investigated. A test bore was put down between the wharv 
and disturbed and undisturbed samples taken (Fig. 4). The resu! 
showed that the material on which the piles had set was compa: 
material estuarine silt—the over burden being made up of le 


30.0D. River BED 
BOULOERGE 


2 -T-)-5 2 
i * ot] COARSE SAND 


The second pile driven behav 





FINE SAND. 



































iit] VERY FINE 

ab SANO. 
220000) ':3: 

a 

tate] FINE SILTY 

iets SAND. 

— 

-—4 ESTUARINE 

-—-} SiLT. 

—= n . Weld 
-1t0000 | — + 

kage Section 6.B. SECTION AA. 





Fig. 5 (above). Sealing of Toe of Box Pile. 
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compact, of a sand and gravel nature. 
clay. 

Accordingly, two piles were driven in position with. the-ends 
closed. The first of these piles (No. 3, Wharf No. 1) was sealed 
12 inches from the bottom with 3 No. 3-in. x 3-in. x j-in. mild 
steel angle threaded through slots burned to profile on opposite 
webs of the pile. The projecting ends of the angles were then 
carefully welded in position (Fig. 5). 

A marked increase in driving resistance was noted in this pile 
while being driven to a depth estimated to be half way through 
the rubble foundations to the walls. A sudden yield was then 
noted and resistance to driving decreased. Dippings taken re- 
vealed that the plug had failed. A second pile was sealed by 
introducing 2 No. 6-in. x 6-in. tee pieces 36-in. long cut from a 
12-in. x 6-in. x 44 Ibs. R.S.J. Each tee piece was welded to oppo- 
site webbs of the pile in counter position and the whole portion 
concreted up—using rapid hardening cement (Fig. 5). On driving, 
a set of 85 blows/ft. was achieved at a penetration of 30-ft. when 
failure occurred once more. 

At a cost of providing a complete pyramoidal toe in steel and 
fitting it to each pile would prove too great, the idea of success- 
fully sealing the open ended piles economically was abandoned. 
All the boxes piles (52 No.) were driven to set as previously 


There was no evidence of 
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Port of Arklow — continued 


decribed above. The average length of pile required was 59-ft. 
i(-in. A piling reord was taken of all box piles (Fig. 6), and a 
quake record for some (Fig. 7). 

shuttering of the longitudinal and transverse beams followed 
behind piling. When the inner row of piles in Wharf No. 1 was 
driven, the piling rig (Menck 27) moved on to drive the inner 
row in Wharf No. 2. In the meantime, concreting of the beam, 
over the first row of piles driven, proceeded. As rapid hardening 




















DEPTH OF PENETRATION (feet } — 


























50" 
60' 
50 100 
BLOws /FT PENETRATION 
Fig. 6. Pile-driving record. Wharf No. 1 Inner Row. 


Portland cement concrete was used a minimum period of seven 
days elapsed before the contractor was permitted to use a beam 
to support his rig for next stage of piling. This period was re- 
duced to two days where superimposed loads were those only of 
pre-cast decking units. When the first row of piles was driven 
for Wharf No. 2, the piling rig returned and drove the second row 
of box piles and the fender piles of Wharf No. 1. The rig was 
supported on the quay wall and the concrete beam to the first 
row of box piles while doing so. The procedure was repeated 
when completing Wharf No. 2. 
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Pile Splices 

Before pitching the extension pieces, which were frequently 
40-ft. long, the top or damaged portion of the partially driven 
pile was trimmed square. The extension piece was then placed 
in position by the piling rig and held until butt welding of the 
profile was completed. 

External cover plates consisting of 2 No. 15-in. x 6-in. x 4-in. 
plates and 4 No. 15-in. x 3-in. x 4-in. plates were then fillet welded 
in position across the joint and the whole painted with a heavy 
coat of hot bitumen enamel paint. 

In some cases two splices were necessary to complete the driven 
pile; here, however, the second splice occurred between 
L.W.O.S.T. and the underside of the deck—the pile already having 
attained set. Cover plates were not used in splice joints formed 
after driving had been completed—the welded butt joint was 
treated with bitumen enamel paint as before. 


Driving Sheet Piles 


While work was in progress on the northside, a Gottwald 
machine was employed on the south to assist in driving sheet 
piling down-stream of the dock entrance. Here driving proved 


24-0" from kp of pile. ( 80'-0" Lang ) 


A_AS Mb_A 











43-0" from top of pile. ( 60-0" Long). 








Fig. 7. Quake record. Pile No. 8 Wharf No. 1 Inner Row. 


to be more difficult than had been expected from the probe tests, 
as many obstructions in the form of submerged boulders and 
stones were encountered. A No. 9B3 McKiernan-Terry hammer 
was first used, suspended from the rib of the Gottwald, but piling 
progress by this means was so slow that the contractor decided 
to try a 7-ton S.A. hammer operating between leaders. In 
addition, water jetting was adopted using a pressure of 80 lbs./sq. 
in. and a delivery of about 2,000 galls./hr. Progress was slow as 
it was difficult to get the jet pipe (which was 30-ft. long) to work 
its way through the coarse under-layer to ease penetration for the 
piles. In view of this the contractor was instructed to provide 
a very much more powerful jet pump which, it was felt, would be 
capable of displacing the obstructions and allow the piles to pene- 
trate to the depth specified. 

While it was feared that the adoption of such a measure might 
affect the stability of the existing walls, is was decided neverthe- 
less, to use it. In the circumstances, the contractor requested 
that the conditions of contract, guarding against this very contin- 
gency, be waived. The request was acceded to on the under- 
taking that the piles would be pitched and driven in panels of six 
or eight, and each panel be given an initial driving before jetting 
commenced. 

A more powerful pump, of the multi stage pattern, capable of 
delivering 4,000 gallons per hour at a pressure of up to 250 Ib./sq. 
in. was provided. This proved to be the answer to the problem 
when assisted by a No. 7 McKiernan-Terry steam hammer strik- 
ing at a rate of 180 blows per minute. The piles went down 
slowly and erratically, some being more difficult than others. 
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Port of Arklow—continued 


Remote jetting proved very successful in some cases when dealing 
with the odd refuser. 

The collapse of the old quay wall was consistent with piling 
progress; actual failure taking place in lengths of about 10-ft. 
when second stage driving had almost reached final penetration. 
At no stage did wall collapse precede the second driving stage. 

When driving of the sheet piled wall was completed, a con- 
tinuous horizontal waling consisting of Larssen No. 3 section was 
strapped and bolted to the top of the piled wall—web outwards. 
This waling was mainly made up of odd lengths of pile. The 
system proved very satisfactory in taking up any irregularities in 
the line of driven piles; the profile of the odd projecting one being 
incorporated in the flange of the inverted waling by trimming to 
suit. The space behind the sheet piled wall was then filled with 
a gravel sand material dredged from the river bed. The filling 
was brought up to within 12-in. of the top of the piles, a 3-ft. 6-in. 
berm was then formed and the remainder graded at 1 in 2 to 
original ground level. The profile thus provided was pitched 
with 6-in. stone grouted in position with 10 to 1 concrete (Fig. 3). 


Fendering 


To absorb the energy of berthing vessels a flexible system of 
fendering is provided. It is designed to withstand a horizontal 
blow from a vessel of 2,000 tons (D.W.) at a velocity of approach 
of 1-ft. per second. 

The maximum intensity of this blow was estimated at 8 tons. 

The fendering consists of 12-in. 12-in. greenheart piles driven 
vertically at 15-ft. centres to provide a clearance of 9-in. with the 
front of the wharf. 

The piles are connected by a 12-in. x 9-in. greenheart waling 
flush with the back of the piles. The joints between fender pile 
and waling are heavily cleated top and bottom to assist in dis- 
tributing the tangential component of a glancing blow on any pile 
to those adjacent. 

Cylindrical rubber buffers 10-in. dia. and 12-in. long are sus- 
pended between the concrete beam and fender pile. The top of 
the pile is fitted with a wrought iron collar to which galvanised 
chains are fixed; anchoring the pile to the concrete beam. The 
rubber buffer is also suspended from this collar (Fig. 8). 

Three cast iron bollards of 6 ton nominal size are fitted to each 
wharf, one at the centre and one 15-ft. from each end. The 
bollards are fixed in position by means of 4 No. 1}-in. dia. rag 
bolts concreted into the main fender beam; additional strength is 
given to the bollard by threading heavy reinforcing bars through 
the hollow body of the bollards and grouting up. 

The main bollard pull is taken directly back to the quay by 
means of 2}-in. dia. tie bars 40-ft. long, terminating in anchor 
blocks. A tie bar pull of 21 tons is provided in addition to the 
stiffness-resistance of the wharf proper. The cost of each wharf, 
including the fendering, was £3 18s. per sq. ft. of deck complete. 


Part I—DREDGING CONTRACT 


The second part of the scheme provided for dredging 23,500 
cu. yds. of sand from the bar, and some 80,000 cu. yds. of coarse 
material from river bed. The river bed material ranged in texture 
from mud and sand to coarse gravel and small boulders. 

Tenders were invited in the Spring of 1957. Each of the con- 
tractors tendering was advised as to the nature and extent of 
previous dredging operations carried out in the port by State 
dredgers. They were, in addition, advised on wind (highest fre- 
quency and force), tides (rhythm and range), magnitude and 
direction of coastal currents and surveys of the sea and river bed 
in the area. 

Four contractors submitted tenders for the job on rates which 
varied from 3s. 6d. to 6s. per cubic yard of material dredged and 
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dumped 1} miles to sea. The rates did not include for tra: ; 
portation of plant to and from site—the cost of which when < 
tributed over the job, worked out at ls. 3d. per cu. yd., appro i- 
mately. 

All four contractors showed caution in deciding the plant b« 
suited for the job. As dredging on the bar provided no protecti: 
against weather, it was considered imperative that that portion 
the work should be done as quickly as possible, thereby favouri 
suction dredging. 

On the other hand, the nature of the material forming the rivir 
bed within the harbour together with the age of the quay wall 
made the use of a suction dredger undesirable. The conditio: 
of contract made particular reference to the quay walls and pro- 
vided that damage resulting from dredging operations would be 
the contractor’s liability. 

The lowest tender was accepted and the successful contractor 
decided on the use of a small bucket dredger of the non-propelling 
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Detail of Fendering of Wharves. 


Fig. 8. 


type for both sections. Two bottom opening hopper barges, each 
530 cu. yd. capacity, and a tug were also provided. 

Work began on 23rd July, 1957, and was completed on 18th 
September, 1957. As the weather suited, dredging began on the 
bar. It comprised cutting a fan-shaped channel through the sand 
shoal to a dredged depth of 16-ft. L.W.O.S.T. with 1-ft. tolerance 
for overdredging. The dredging limits were decided upon from 
information revealed by numerous soundings taken of the area 
over the previous three years. 

Within the pier heads the channel limits were controlled from 
a consideration of structural safety of pier and quay wall founda- 
tions, while at the same time providing the maximum width 
possible. At no time was the natural slope of river bed material, 
which protected wall foundations, altered. The maximum value 
of this slope, which was investigated at a number of points in the 
river, was found to be 1 in 3.48 horizontal. 

While the extent to which the dredged channel was carried up 
river was primarily influenced by the maximum navigational 
requirements of vessels of 1,000-2,000 tons, nevertheless every 
effort was made within the finance available to extend dredging 
limits as far as possible. This was desirable in order to provide 
additional river storage and to increase scour velocity on the bar 
at ebb tide. For this reason, an additional quantity of material 
amounting to some 10,534 cu. yds. was dredged from the river 
bed up stream of the turning basin. 

With exception of weather delays and breakdowns in plant, 
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aci\ual dredging was carried out almost continuously during the 
course of the contract. The barges were loaded alternately and 
towed to the dumping ground 14 miles to sea in a direction 112° 
e.st of north. The maximum rate of dredge recorded was 5.12 
cu. yds. per minute, the average was 4.61 cu. yds. per minute. 
The average time taken per round trip to dump was one hour and 
the average time taken to load was 13 hours. 

Payment to the contractor was made on a measured work basis 
with a specified minimum overall quantity. 








Typical quay face before strengthening wall. 














Completed quay wall up-stream of dock 


Material dredged from the bar was paid for on barge measure- 
ment while material dredged inside the pier heads was paid for 
on in-situ measurement. Notwithstanding, all barges filled from 
both inside and outside the piers were measured before going to 
sea. Three inspectors were employed on an eight hour shift basis 
to carry out this work. 

Final payment was made on the results of a detailed post- 
dredging survey carried out on the river and bar immediately the 
work was completed. The survey was carried out in the presence 
of the contractor’s agent and quantities agreed. 


Conclusion 


One of the primary requirements of a harbour is that it should 
provide adequate depth at all stages of the tide, for normal traffic 
using the port. The annual cost of maintaining this condition 
should be a minimum. 

Depth may be provided by natural scouring, dredging, or a com- 
bination of both. The extent to which dredging is necessary is an 
index of maintenance costs. 

Probably the biggest factor in the maintenance of a port is 
dredging; yet it is an aspect on which little information is pub- 
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lished. Enormous sums of money are spent annually by many 
port authorities on this work; and the capital cost of dredging 
plant, its operation and maintenance, is of a magnitude which can 
be carried only by dredging contractors, large port authorities or 
State Departments. 

The problem, therefore, of development and economic main- 
tenance of a harbour such as that at Arklow is, in essence, no 
different from others around our coast. The problem is one 
primarily of accretion, the origin of which can be traced to the 
influence which marine and harbour works impose upon the local 
regime of natural phenomena. These phenomena, which com- 
prise in the main, littoral drift, prevailing wind, wave action, 
ocean and river current, erosion and accretion, all vary in inten- 
sity and magnitude depending on location. The effect of a com- 
bination of these on topography and artificial works presents a 
problem of the greatest complexity. 

Some harbours have been fortunate in that their location and 
layout are in accord with the natural regime, while others struggle 
against it at a high cost of survival. 

There is abundant evidence that in the forces of nature order 
prevails. An analysis of the laws that govern them is therefore 
necessary before we can design new sea works or improve existing 
ones with any degree of confidence. 

In recent years a considerable amount of research has been 
carried out in this field through the medium of hydraulic model 
investigation. The work achieved by J. Allen,’ F. H. Allen,’ 
Gibson® and others,‘ indicates that this method is the only satis- 
factory one for simulating and analysing problems of this nature; 
consequently the practice of submitting harbour problems to 
hydraulic research stations for analysis has grown rapidly. 

The approach to the problem which continuous maintenance of 
many of our Irish ports present is one which, in the authors’ 
opinion, requires radial reform. In this respect the provision of 
a national hydraulic research station is essential. 

The implementation of such a practice will inevitably result in 
increased revenue for capital works by reason of the economics 
effected. 

Cost of Scheme 


Piling Contract ... £53,870 
Dredging Contract ... £29,166 


Total £83,036 
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Liverpool Steam Ship Owners’ 
Association Report 


Matters of Interest to Port Authorities 


The Annual Report of the Liverpool Steam Ship Owners’ 
Association naturally covers much of the same ground as does 
the Chamber of Shipping Report referred to in our March issue. 
It gives a table in summarised form of the figures of the national 
overseas trading account. This shows in respect of 1959 that a 
total of £4,008 million was expended on purchases of imports and 
a total of £3,456 million was realised on the sale of exports, with 
exports sufficing to pay for 86 per cent of the imports. Taking 
into account invisible exports arising from shipping and other 
services rendered to foreign users, it is clear, says the report, that 
the whole overseas trading account will be in substantial credit 
balance, The result of the year as a whole can, therefore, be re- 
garded as satisfactory. The increasing incidence of foreign com- 
petition in United Kingdom trades is evidenced by the fact that, 
compared with three years ago, foreign ships engaged in the 
import trades had increased by nearly 5,000,000 tons of shipping 
and in the export trades by upwards of 2,500,000 tons. 


Solving a Troublesome Demurrage Problem 


A section of the Report is devoted to railway wagon 
demurrage. The assessment of liability of shipowners for de- 
murrage on railway wagons consigned to the ports with export 
merchandise has caused much trouble and dispute for a long 
time past. A principal source of trouble was insistence on the 
part of the British Transport Commission to deal with the matter 
centrally and unwillingness to agree to look at each of the ports 
concerned in relation to its own conditions and seek local solu- 
tions, taking those conditions into account. A welcome change 
of outlook on the Commission’s part occurred after the introduc- 
tion in 1958 of the Commission’s new charging order, following 
which the Commission accepted the principle of individual port 
examination. 

It was agreed to make a start with the port of Liverpool and to 
examine a scheme proposed by the Association for assessment of 
demurrage on a “per ship” instead of a “ per wagon” basis. 
Hitherto, demurrage, representing a charge for detention of 
wagons beyond a minimum period of time, had been assessed 
in relation to each wagon consigned to a ship with export cargo, 
a method which gave no credit for quick turn round of other 
wagons. The scheme of assessment per ship which the Associa- 
tion proposed was designed to enable delays on individual wagons 
to be set off against saving of time on others and to provide a 
fairer way of calculating demurrage by reference to the net result 
over the whole period of loading of the ship concerned. A 
“standage scheme ” on this basis was produced in draft form as 
a result of meetings which took place between representatives of 
the Association, British Railways and the Mersey Docks and 
Harbour Board and was given an operational trial over a period 
of four weeks during June, 1959. 

Arrangements for participation in this trial were made by the 
Association with all of its own members concerned and also with 
other Livervool organisations, the members of which were con- 
cerned with the loading of ships, British and foreign, with traffic 
consigned by rail. As a result, a total of 117 ships took part 
in the trial, which proved a success and brought to light very 
little in the way of administrative difficulty in its operation. 
Such few difficulties as arose proved readily capable of solution 
in further discussion between the Association and British Rail- 
ways, as a result of which it was agreed to bring the scheme 
into operation on an established basis with effect from June Ist, 
1959, the starting date of the trial. Although it is a voluntary 
scheme in the sense that anyone who prefers can continue to 
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be dealt with on the old basis, it seems that it will become c ie 
of general application to Liverpool. It does not apply to Birk. n- 
head or to the coasting trade, to each of which different circu »- 
stances are applicable. 

The Association is very satisfied with the result of its activit’ +s, 
It hopes and believes that a fair and sensible solution has b 
found to the troubles and disputes which have for so long cau 
it concern. 

Now that Liverpool has made such arrangements, it is 1 
Association’s hope that, through the General Council’s Dem 
rage Committee, equally acceptable arrangements will speed 
be concluded in other ports. Discussions are taking place 
London, Glasgow, Hull, Immingham and Grimsby and it is hop 
will come to fruition in the near future. 
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Radio Telephone Services 


The report also refers to the development of V.H.F. (Very 
High Frequency) radio-telephone services by port authorities, 
based on the international plan of the Hague, 1957, and the rapid 
increase in the number of ships fitted with V.H.F. equipment. 
The Thames Navigation Service was inaugurated in May, 1959, 
and the established Liverpool Information Service began in 
November, 1959, to use the new frequencies required by the 
international plan. Milford Haven Conservancy Board has a 
detailed scheme for port V.H.F. services under consideration and 
is already running a small system on an experimental basis, 
while the Medway Conservancy Board is planning a similar 
scheme. 

Public correspondence services on V.H.F. are being expanded. 
The G.P.O. coast stations at the Clyde, North Foreland, Niton, 
Humber and Lands End already have a service in operation. 
Eventually it is anticipated that the majority of the coastal areas 
of the British Isles will be covered. At the same time the 
medium frequency radio-telephone service for public corres- 
pondence is being extended to include a special service for 
passenger ships using frequencies additional to those already in 
use. The foregoing services will allow for a large increase in 
radio-telephone communications. 

Passenger Manifests ° 

On the question of passenger manifests, the Association is 
at least as outspoken as the Chamber of Shipping. The case of 
the British Liner Committee, it says, is essentially a simple one 
and for upwards of a year has not been in dispute. It is that the 
Statutory regulations governing the rendering of information 
about passengers carried by sea into and out of this country in 
foreign-going trades involve the passenger lines in an amount of 
work, in their offices and on board their ships, which is consider- 
able and quite unnecessarily excessive. Further, in their rela- 
tions with their passengers they are prejudiced and put at a dis- 
advantage because, in the case of air transport, there are no 
corresponding requirements to constitute a labour to the air 
carriers and a nuisance to the passengers carried by air. 

Insofar as in the past there has been a case for the collection 
of this information from sea carriers for statistical purposes, the 
growth of air traffic without collection of information in relation 
to that traffic has negatived any statistical case that there might 
previously have been. Even the most optimistic Government 
statistician would refrain from drawing conclusions in the absence 
of 50 per cent of the relevant information. It cannot be and in- 
deed is not disputed that there is an unassailable case for relief 
for the sea carrier and for parity of obligation in this regard as 
between sea and air carriage. The lamentable fact, comments the 
report, is that another year passed without action on the part 
of the Government to put in order a matter which had become 
increasingly irritating. Discussions with the Ministry were in 
progress at the time of reporting to bring a modified and sim- 
pler system into operation for shipping as an interim measure 
pending:Government decision about air. 
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The Operation and Administration of Ports 





Comparison of Various Systems of Management 





By B. NAGORSKI. 


a Seminar on Ports and Shipping Training for the Arab 
States, which was then being held in Copenhagen under the 
auspices of the United Nations. Lectures were given on a variety 
of subjects and, in our January issue, the text of one of these, on 
“Cargo Handling Formalities ” was presented in full. A further 
interesting paper, “ Various Forms of Port Operations” by B. 
Nagorski was to some extent complementary to another lecture, 
delivered earlier in the Seminar, on the principles upon which 
administration of maritime ports is based in different countries. 
“The purpose of the present lecture”, said Mr. Nagorski by 
way of introduction, “is to compare various systems of port 
operations or of the ways in which actual use of port facilities is 
arranged, It is a subject closely connected with port administra- 
tion proper but still a distinct one. In two ports having a similar 
form of general administration, port operations might be 
organised in entirely different ways. Whether a port is autono- 
mous, municipal or governmental administrated, transit sheds can 
either be operated direct by the port administration or be rented 
for a long term to steamship companies or other private opera- 
tors; physical handling of cargo can be performed either with the 
labour of the Port Authority as in Piraeus, Manchester or Tripoli 
in Libya, or by private firms in free competition, as in Rotterdam, 
Antwerp or New York, or by a single organisation under licence 
of the port administration as in Latakia.” 

As can be seen from the following extracts of this lecture, 
Mr. Nagorski, holds the view that, whereas it is usually more 
efficient for terminal facilities for bulk and special cargoes to be 
privately owned and operated, terminals for general cargo might 
well be publicly owned and administrated but mostly privately 
operated. 

“In some ports”, he went on, “ there is a tendency to concen- 
trate all port operations in the hands of the Port Administration. 
The relative Port Authority becomes under this system not only 
a public body for maintenance, extension and general adminis- 
tration of the port, but also a commercial enterprise performing 
functions which, in other fields of economic activity, are normally 
performed by private firms.” 

The opposite and more normal system is to restrict the func- 
tions of the Port Authority in the field of port operations to the 
role of a supervisor and co-ordinator. Physical work of handling 
cargo, of towing ships or of handling lines is left to private enter- 
prise, under an overall control of the Port Administration which 
is ultimately responsible for the efficient functioning of the port. 

Both systems have their merits and disadvantages and often a 
particular system has been developed in a port for purely local 
or historical reasons, rather than by a deliberate choice of the 
Port Administration. It would be difficult to formulate a definite 
set of rules and recommendations applying to all ports, irrespec- 
tive of long-established practices and specific local circumstances. 
But it is quite possible to analyse the relative advantages and 
disadvantages and to indicate broadly which form—public or 
private—should preferably be chosen for each type of port opera- 
tions, in cases where a free choice can be made by the Port 
Administration. 

Two main problems arise when dealing with operations directly 
connected with loading and unloading cargo, which are by far 
the most important. The first is the form of operating port 
terminals, wharves, cranes and transit sheds, whether as public 
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or as private facilities. The second is the problem of to whom 
the physical handling of cargo should be entrusted. The aspects 
of each problem are different for general cargo with a great num- 
ber of shippers and receivers, and for bulk cargo such as oils and 
mineral oils, where trade is generally concentrated in the hands 
of a few large private companies. 


Operation of Port Terminals 


Terminals for General Cargo 

In a great majority of ports it seems preferable that facilities 
for general cargo be operated by the port administration so that 
each berth can be allocated to any vessel arriving in the port 
according to the best judgment of the port management. In small 
and medium sized ports, where the number of berths for general 
cargo is limited, it would be quite impractical to rent a berth to 
one particular steamship line for its exclusive use. Better use of 
the available length of quays and of storage space on land can be 
made if port management has a free hand in assigning to vessels 
any berth that may be free on a particular day. 

In large ports, some regular steamship lines might reach such 
a frequency of calls that in practice they need one or two berths 
all the time. It is of course very convenient for a regular line 
and for its clients if vessels of the line always dock at the same 
berth. Assembly of export cargo for a given destination is made 
much easier and the delivery formalities of imported cargo can 
be better organised by the Line. Very often a steady berth for 
a regular line can be provided by the port management by assign- 
ing from day to day the same place for vessels of the Line, with- 
out any guarantee or formal agreement. 

However, in many large ports it is the practice to rent certain 
facilities to private steamship companies on a long-term basis. 
In Hamburg, for instance, where most berths for general cargo 
are operated by the Port Administration, exception has always 
been made for the largest German Steamship Companies, such 
as Hamburg America Lines or Norddeutsher Lloyd. Certain 
sections of public wharves have been rented to these steamship 
lines and often facilities on land, such as transit sheds and cranes 
have been built by the lines for their own use. 

In some other ports this system has been applied on a still 
wider scale, so that most port facilities are either privately owned 
or rented to private organisations for long periods of time. This 
is the case in Rotterdam, one of the largest ports in Europe and 
in the world, where very few facilities are operated by the 
municipal port administration, An undesirable consequence is 
that the port of Rotterdam is short of funds for port improvement 
as income from rents is not sufficient to meet all financial require- 
ments. 

Another example of a very large port where most facilities 
are privately operated, is the port of New York. Many parts 
of the port are privately owned and have been developed by 
the efforts of private individuals or corporations. A great 
proportion of piers are owned by the city of New York or by 
smaller towns in New Jersey, like Hoboken or Newark. It is an 
accepted policy of the relative municipalities to rent city-owned 
piers either to steamship companies or to other “ terminal 
operators ” such as, e.g. stevedoring firms. The company which 
is renting the pier must cover costs of maintenance and even of 
dredging alongside the pier. In addition it has to pay to the city 
a yearly rent of several hundred thousand dollars per pier. To 
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cover the costs, the tenant of the pier is entitled to charge each 
vessel berthed alongside a daily wharfage rate for the use of the 
pier, ranging from about $150 to $500 per ship and per day. 
The pier operators usually perform all handling of cargo on the 
pier and on the vessel and apply a part of the profit to offset 
such costs of maintenance and rent which cannot be met by 
revenue from wharfage. 

Due to an extremely high number of available piers, the port 
of New York can afford a much lower degree of utilisation of 
individual berths than is the case in an average European port. 
In fact, many New York piers are idle for a considerable part 
of the time as they are used only by the clients of the particular 
pier operator. The system of public facilities, prevailing in most 
ports in Europe and the Middle East, is much more efficient. It 
allows the best possible use to be made of port installations, and 
financial investments on new deep water wharves to be limited 
to the actual requirements of an increasing traffic. 


Terminals for Bulk Cargoes 


As already mentioned, the situation is very different with res- 
pect to bulk cargoes and specialised trades. From the point of 
view of convenience of port users, there is no great advantage 
in having for instance a big oil terminal operated as a public 
facility by the port administration if practically the terminal is 
used only by a single oil company. It appears quite reasonable 
to allow that company to build all installations on shore in 
accordance with its own requirements and to use them for load- 
ing, discharging and storage of various kinds of oil and for sub- 
sequent distribution to clients. 

A similar situation might arise for some mineral ores, fertilizers 
and coal. Whenever all bulk cargo on a particular terminal is 
controlled by a single company, the terminal can with advantage 
be operated by that company—but if there are several shippers 
or receivers, as often happens, for instance, on a coal-discharging 
wharf, it is preferable to have publicly operated facilities, as for 
general cargo. 

Physical Handling of Cargo 

A very important problem in each port is how best to organise 
the physical handling of cargo, that is, the work in ships’ holds, 
discharging from ship to shore, moving goods from the wharf to 
storage space, stacking for temporary storage and delivering 
from storage to trucks or railway cars, or vice-versa. The entire 
success of a port may depend on the speed and efficiency of these 
operations. Training of labour, introduction of improved hand- 
ling methods and selection of modern mechanical equipment are 
serious responsibilities, not only of the particular organisation, 
public or private, which is in charge of cargo handling, but also 
of the port as a whole. It is a basic duty of the port administra- 
tion to see to it that handling of cargo is organised in a proper 
way. 

The two extreme forms are either to leave everything in private 
hands, including mechanical equipment and labour problems, as 
in New York, or to have all cargo operations performed by the 
port administration as in the Central Port of Piraeus or within 
the Free Port of Copenhagen. Between these two extremes 
there is a wide range of intermediate solutions. In a great num- 
ber of ports, mechanical equipment, especially shore cranes, is 
provided and operated by the port, while moving of cargo is 
performed by private organisations. In some ports, private firms 
discharge cargo from vessels or load it onto vessels, but the port 
administration uses its own labour for handling cargo inside 
transit sheds. In England and in some countries of the British 
Commonwealth, the supply of port labour is concentrated in a 
nation wide government-sponsored organisation, the National 
Dock Labour Board. But cargo handling is still performed in 
most cases by private stevedoring contractors to whom labour 
is allocated by the Board. 
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The choice of the most advisable form of organisation of car 
handling depends in the first instance on the character of 
particular berth. For terminals which are used exclusively 
one single company, for instance a steamship line, and which < 
rented to the company, it is logical to leave to that company f 
freedom to arrange for cargo handling by their own workm 
or by a contractor of their own choice. The same applies to re - 
tricted terminals for specialised trade, like oil or mineral ore . 

But in an average port, a predominant part of the water fro 
is occupied by public facilities for loading or unloading gener. | 
cargo from any vessel to which a berth has been allocated t 
the port administration, The question might arise whether o 
these publicly operated wharves for general cargo, the physic:. 
handling of cargo would better be performed by the poi 
administration with its own labour or by private contractors. 

The first system has the advantage of a centralised single con 
trol over all phases of port operation. It allows perhaps foi 
better co-ordination of ship movements, discharging and loading, 
unrestricted use of available equipment and storage space, etc. 
It has the advantage of eliminating the incentive of competition. 
It creates a kind of monopoly for the port administration which, 
in addition to performing the work, is acting as its own super- 
visor. In its quality of sole contractor for discharging and load- 
ing cargo, the port administration might be inclined to improve 
its revenue from cargo handling by higher rates, rather than by 
all possible efforts for increasing productivity and developing 
better working methods. At the same time the port administra- 
tion, as a public trust for the development and promotion of the 
port, has a duty to see that costs of cargo handling be kept on 
as moderate a level as possible, consistent with efficiency and 
speed of work. These two aspects of the interests of the port 
administration which is acting as the sole cargo handling con- 
tractor, might easily be contradictory. 

Another weak point of the system is inherent in the very 
character of port administration. In almost all ports of the 
world any port authority is a public body, subjected in various 
degrees to the unavoidable restrictions and inconveniences re- 
sulting from bureaucratic forms of public administration, as 
opposed to the flexibility and relative freedom of private organisa- 
tions. While the main concern of a manager of a private firm 
is to perform the work in the most efficient and economic way, 
his counterpart in a public body is often obliged to watch first 
whether or not his decision will be in accordance with existing 
regulations. Public administration proper can and probably must 
be exercised “ according to regulations” but not a purely com- 
mercial activity of such a diversified nature as discharging and 
loading various kinds of vessels and of cargo. 

Moreover a certain disadvantage of a port administration act- 
ing as contractor for physical work, is the possibility of political 
pressures in selecting labour and personnel and a restricted 
margin of freedom in fixing salaries of capable and efficient em- 
ployees, A private firm has considerable latitude for compen- 
sating its personnel in accordance with the actual value of ser- 
vices rendered, while in a public administration it is very 
difficult to overcome the limitations imposed by fixed schedules 
of salary steps and grades 

On the other hand, the system of entrusting cargo handling 
or other port operations to private organisations might also 
have its disadvantages and dangers. Critics of this system often 
contend that it is not reasonable for a port administration to let 
private firms reap the main financial benefits from the port, while 
funds for port construction and maintenance are provided from 
public sources and the chief efforts to attract and promote the 
port are generally made by the port authority rather than by 
private firms. Some writers have even gone so far as to call 
private contractors for port operations “ parasites ”, living at the 
expense of public funds invested in the port. 
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The Operation and Administration of Ports—continued 


“~his seems to be a somewhat academic objection as every 
+ olic investment whether a port, a railway or a road, is creating 
« ‘ning opportunities for private individuals and organisations. 

is the very purpose of such investments to provide new jobs 

d to stimulate general economic development. A port is no 
e.ception to this rule. 

The real danger is that private contractors might abuse their 

most monopolistic situation and impose on port commerce 
excessive charges for their services; or, again, that they might 
become complacent in their efforts to serve clients with due 
efficiency and speed. This danger may be higher if there is in the 
port only one firm permitted to perform such vital functions as 
loading and unloading vessels. 

It is necessary therefore for the port administration to 
supervise rather carefully private contractors in the field of main 
port operations and to regulate to some extent their activities. 
One of the means for this purpose is to establish a system of 
licences for work in the port area and to grant licences only to 
firms of proved ability. A second measure of control is a system 
of approved tariffs for various port operations performed by 
private firms. Tariff rates should be fixed in agreement with the 
contractors and in consultation with interested port users. They 
should then be officially approved by the port administration 
or maybe by some supervising government department, and pub- 
lished as a set of maximum rates which the relative contractors 
are not permitted to exceed. 

By the above measures, port users should be effectively pro- 
tected against arbitrary overcharges and also against unsatis- 
factory services, as licences can be revoked in the case of in- 
efficient contractors. In fixing rates, port administrations should 
not be guided exclusively by the natural desire of port clients 
for low rates, but also by the necessity for the contractor of 
working with a reasonable margin of profit which will allow him 
to renew his equipment and to improve services. Low rates are 
of little value to ships and cargo receivers, if work is slow and 
inefficient. 

A private stevedoring contractor is obliged to invest sub- 
stantial funds in his organisation and he must take the risks 
connected with fluctuations of port traffic. General expenses and 
amortisation of equipment must be met, even if temporarily there 


is no traffic in the port at all. It is only fair therefore, that in 
times of high traffic, contractors should work with a reasonable 
profit. 


It appears clear from the above considerations that in general 
it is preferable to entrust to private firms the physical work 
within the port and to restrict the role of a port authority to 
administration, to port development and promotion, to super- 
vision and the general organisation of port operations. However, 
there might be cases where the establishment of a public 
organisation for cargo handling is justified by local circumstances. 


It would be wrong to be dogmatic and to rule out in advance 
a certain system irrespective of specific conditions that might 
exist in a particular port. The paramount purpose is to have 
efficient and economic port operations. If this purpose cannot 
be obtained by employing private contractors, it is only natural 
for the port administration to take over the job itself. That 
is what happened for instance in Piraeus, where unco-ordinated 
work by an excessive number of private contractors led to chaotic 
conditions and where the port authority succeeded in forming a 
reliable labour force and establishing a reasonably efficient 
organisation of its own for loading and unloading vessels. In 
Libya, a lack of sufficiently qualified local firms seems to have 
been the reason for the taking over of cargo handling in Tripoli 
by the port administration, apparently to the full satisfaction 
of port users. 


Two of the many points which Mr. Nagorski made will obtain 
the particular approval of those who prefer ports to be publicly 
owned and at least partly publicly operated. As he implied, the 
more duties the port management accepts, the greater its oppor- 
tunity to accrue funds to provide efficient, up-to-date facilities. 
If monopoly were to lead to abitrary overcharges, the port would 
lose business to its competitors. This applies, of course, whether 
facilities are publicly or privately operated. 

The second point is the essential need, in a busy general port, 
for the management to control the allocation of berths. If con- 
venient, some berths can then be allocated to specific shipping 
companies but with the proviso in each case that, when the berth 
is not required for the regular traffic, it can be used by vessels 
of other lines. 





Renewal of Gates at Sharpness Docks 





Repair Work by Limpet Dam 


By R. B. DAVENPORT, B.Sc., A.M.I.C.E. 
(Assistant Engineer (South Western Division) B.T.C.) 


The Port of Sharpness is situated on the South bank of the 
River Severn Estuary between Avonmouth and Gloucester, and 
connects to the Port of Gloucester by the 16-mile length of the 
Gloucester and Sharpness Canal. Sharpness is a tidal port which 
will take craft of approximately 8,000 tons deadweight. The 
craft have to lock up from the river into the docks which extend 
into the Gloucester and Sharpness Canal without further lock- 
ages, giving access to Gloucester for ships of about 700 tons dead- 
weight. There are three sets of gates, two pairs being practically 
identical with a depth of 36-ft. situated at the tidal entrance and 
the bottom of the lock. The top gates are 24-ft. deep. 

The dock entrance concerned was constructed in 1872 and 
through the intervening years the masonry supporting the top cill 
has been damaged both by physical contact and by the water 
under the masonry. Over recent years the supporting masonry 
has been extended downstream by building concrete bag work 
off the lock invert in order to supply a greater mass. In addition 
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View along tunnel showing the cill face which has been dressed to a 


75-ft. radius. Facility pieces have been cut out of the cill and are 

awaiting filling with granite aggregate concrete. Also visible: the 

submersible electric pump, the weight stacked on cill to counteract 

water upthrust; and the large ventilation air main running along the 

top of the weight providing fresh air and driving foul and dusty air 
up the vertical section. 
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Renewal of Gates 


the very serious leakages of water under the cill were checked by 
low pressure grouting. The hollow quoins and cill are of granite 
and while the quoins appeared to be reasonably water tight, there 
was a very large leakage along the cill. While the lock gates were 
being replaced it was decided to make good any deficiency in 
the cill. 

Several years ago the Regents Canal Lock cill and quoins 
needed renewing and the Divisional Engineer in the South 

















Top of vertical section of the limpet showing its curved shape 
enabling it to be used at the — end at the other side of the 
ock, 








View from bottom of vertical section of limpet dam showing one of 


the lock’s hollow quoins in the centre. The galvanised iron air main 

for the compressed air tools, pump discharge pipe, electric and 

telephone wires and power cable to submersible electric pump can 
be seen on the left. 


Eastern Division of the Waterways designed and constructed a 
Limpet Dam which fitted down the cill quoin, turned at right 
angles and ran along the cill to the mitre, thereby enabling repairs 
to be carried out in the dry but without interruption to traffic. At 
Sharpness it was decided to use the same technique and with 
minor modifications the same equipment was used. 

The dam consists basically of an 8-ft. diameter semi-cylinder 
with suitable packings along the longitudinal edges and with 
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at Sharpness Docks— continued 


flanges connecting the three sections of the dam. The Lim et 
design is rather ingenious, involving a vertical section with a h: #- 
zontal connection at each end of it, which can be reversed for se 
on opposite sides of the dock, a straight horizontal section, an a 
mitre piece fitted with a blanking bulkhead. The horizor al 
and mitre pieces are removed from the lock bottom, the h: :i- 
zontal section and the blanking bulkhead are removed from : ie 
mitre piece, are reversed and placed on the opposite ends of i ie 
mitre piece and are then lowered into their new position (<:e 
accompanying drawing). 

Because of fairly considerable irregularities (of up to 4-in.) in 
the vertical faces and because of a very irregular bottom, it was 
not considered adequate to use a conventional rubber sealing 
strip in conjunction with oakum packing, as there was a greut 
risk of severe torsional effects being caused in the limpet skin. 
Consequently, at Sharpness the dam was lowered into place and 
bolted up by divers with the weight supported on jacks per- 
manently attached to the limpet, and the horizontal and vertica 
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faces were sealed by using a Colgrout Mix retained in a flexible 
canvas shuttering. Sponge rubber was used to take up the smaller 
irregularities and the amount of leakage was very small. These 
techniques were developed by the Civil Engineering sub- 
contractors. 

After the first side had been pumped out it was discovered that 
the cill stones had become stepped to a depth of about 1-in., but 
the stones themselves were reasonably sound. Consequently, 
repair work consisted basically of increasing the radius of the 
cill from its original 70-ft. to 75-ft. 

To guard against the unbalanced water uplift and as a pre- 
cautionary measure, a quantity of ballast was placed on top of 
the cill while the masons were at work on the stones. The first 
side has now been completed and the second half is nearing 
completion. 

The work has been carried out under the direction of the 
Waterways South Western Divisional Engineer, Mr. F. G. B. 
Clayton, B.Sc., M.I.C.E. The main contractors for the renewal 
of the gates and the cill repairs are Charles Hill and Co., of Bristol 
with the civil engineering being sub-contracted by Nott, Brodie 
and Co., also of Bristol. 
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New Port at Miami, Florida 
Complete Removal of Existing Facilities 


The City of Miami, Florida, U.S.A., is to transform its present 
eaport area intc a centre for waterfront office buildings and 
apartments and to construct a new port on Biscayne Bay, half 
_ mile to the east of the present site, and in front of Miami 
Beach. 

The present port, consisting of three finger piers, was partly 
constructed in 1912 and Pier Three together with several ware- 
houses and cold storage plant was added in 1935. The port was 
originally constructed to accommodate coastal shipping and be- 
fore the Second World War only 17 per cent of the port’s trade 
was overseas. Today the picture is reversed and only 20 per 
cent of the traffic is domestic. In the past five years the port 
facilities have become inadequate although port business has 
generally increased. Figures for 1956/57 show 1,686 ships 
handled at the port, and for 1957/58 a total of 1,742. Miami has 
concentrated on dry general cargo and the tourist trade, leaving 
practically all the bulk handling of the area to Port Everglades, 
23 miles to the north. 

The present site of Miami Port not only lacks enough room 
to carry out efficient handling but also lacks space for the 
necessary expansion. Until recently, however, there was no 
industry other than tourism and therefore little pressure for 
marine port development. The bottom of the Florida peninsula 
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north and south through Biscayne Bay, the engineers have 
designed movable span bridges for both rail and vehicular traffic. 

In addition to enlarging the ship channel, federal dredging 
would be required to provide a deeper and wider approach 
channel from the Atlantic Ocean; a new turning basin closer to 
the open sea and a larger turning basin near the Miami mainland. 

The City of Miami proposes to finance its part of the re- 
location of the harbour by clearing the present harbour terminal 
of all port facilities, filling in the three docks and selling the 
resulting tract of land to private investors for an estimated $10 
million. An additional $3 million would be raised by a port 
revenue bond issue. 

The cost of federal dredging—which is needed in any case— 
wouid amount to something less than $4 million. This project 
was approved by the U.S. Corps of Engineers and the Federal 
Bureau of the Budget in 1958. 


Layout of the Commercial Port 


The consulting engineers have allotted some 40 per cent of 
the overall 200 acres of the new port area to landscaping. Their 
plan includes a small irregularly shaped lagoon in front of the 
five maritime office buildings and the planting of tropical foliage. 
Wide-laned and tree-lined boulevard streets have been planned 
with ample access connections. The buildings have been 
designed to use local materials—Florida stone and coral rock 
veneer as well as the usual concrete, steel and aluminium, The 
three transit sheds and two warehouses are to have white, sun- 
reflecting roofs and the passenger terminal will have a fluted 
concrete heat-resistant roof with an observation platform for 
visitors and travellers. The entrance to the terminal is a con- 


LIFT - ON, LIFT - OFF 
AND 
OPEN STORAGE AREA 





SHIP 
CHANNEL 





CAUSEWAY TO 


FIRE STATION 
MAINLAND AND 


PORT SERVICE BUILDING 





SEAPLANE RAILROAD 
B 


HELIPORT DRYDOCK 
ASE MARSHALLING AREA 
YARDS 


Model of the proposed new Miami Island Port with identifications of important areas and buildings. 


consists of a meagre strip of land along the Atlantic coast and 
acres of everglades and unpopulated swamp in the interior. 
Nevertheless, over 2,500 industrial firms have been established 
in South Florida in the last decade and at the same time the 
area has become 2 major market for retail goods. 


Design of the New Port 


The City of Miami asked their consulting engineers, Ewin 
Engineering Corporation of Washington, to design a new port 
to handle dry general cargo which would also satisfy the follow- 
ing requirements: (1) situated close to the centre of the city 
commerce, (2) functional beauty, (3) operating cleanliness, (4) 
easy accessibility. 

Previous dredging of the ship channel had created several 
spoil islands along the south side of the channel. After careful 
study of all the possible sites, the engineers chose these islands 
(Dodge Islands) as the site of the new port, planning to fill in an 
area of 200 acres. This port area would connect with the main- 
land by a rail and vehicular trestle causeway. At the point where 
the causeway will cross the Intracoastal Waterway which runs 
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crete arch structure which contains lifts and escalators to con- 
vey passengers and baggage from ground level to service areas on 
the second floor. (The first floor of the terminal forms a fourth 
transit shed.) 

The plan completely eliminates all bunkering and oil facilities 
at the port. These are to be located on an island closer to the 
open sea. 

The design of the port provides for mooring vessels alongside 
6,000-ft. of marginal wharf running east and west along the ship 
channel, and then 2,000-ft. north and south at the ocean end of 
the port island. Provision will be made for the collection of 
waste from berthed ships, and dumping garbage and oil in the 
waters about the port will be prohibited by law. Also, as the 
commercial port will be handling only dry general cargo, a 
high level of cleanliness should be maintained without difficulty. 

The port will be divided into three main operating areas. 
Area 1 will contain modern cargo-handling and port service 
facilities; area 2 the five administration office buildings; and area 
3 a passenger terminal capable of accepting three 500-passenger 
cruise ships through Customs simultaneously. 


375 














The cargo-handling facilities in area 1 will include three transit 
sheds and two warehouses with a combined storage space of 1 
million sq. ft. Refrigerated storage area totals 275,000-cu. ft. 
sub-divided into a number of compartments each capable of 
maintaining temperatures ranging from minus ten degrees to 
plus thirty degrees, as required. Present facilities for refrigera- 
tion have proved adequate but increased cold storage will enable 
Miami to compete more effectively in shipping perishables to 
the Caribbean and Central American ports. 

Total open storage space at the port will amount to some 80 
acres, 

The transit sheds will be constructed of concrete block with 
rigid steel frame roofs and wide cantilever overhang on the 
sides to give protection against the frequent summer rains. The 
dimensions of each shed will be 200-ft. by 1,000-ft., and the roof 
design eliminates the need for internal supports thus permitting 
the maximum use of the interior of the shed for manoeuvring 
handling equipment and stacking goods. Vertical clearance inside 
the shed is 26-ft. at face of walls and 42-ft. at the centre span. 

Aprons 50-ft. in width extend from the edge of the wharf to 
the face of the sheds. The berths are to be constructed to a 
7.5-ft. elevation above mean sea level, with the aprons sloping 
upwards an additional half foot to the sheds. The shed floors 
will incline upwards another 2-ft. to loading platforms 10-ft. 
above sea level but actually 4-ft. above ground level, which is 
the recommended average height for accommodating most heavy 
transport lorries. 

Space between the transit sheds and the warehouses is 200-ft., 
allowing adequate manoeuvring space for loading lorries to turn 
round and still providing space in the centre areas for open 
storage if needed. Parking space will be allocated to accommo- 
date more than 300 large tractor-trailer lorries. 











The present Port of Miami showing Biscayne Bay, top left. 
Biscayne Boulevard runs along the curved right-hand side of the 


The 


outlined port. All this is to be filled in, and the white line along 
upper edge of the port area indicates where the 2,000-ft. causeway 
will join the new port to the mainland 


The ground level rises a foot from the transit sheds to the 
warehouses and the loading plattorms for the warehouses are 
again 4-ft. in height. These are used only for motor transport 


and delivery whereas the platforms on the landside of the ware- 
houses are for loading railway trucks which run on a spur track 
alongside the warehouses. 

Lorries may enter the warehouses and transit sheds via twin 
ramps at the centre of the inshore sides of the transit sheds and 
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New Port 


at Miami—continued 


facing sides of the warehouses. The ramp doors have a 2( ‘t, 
clearance and the door clearances of the dock side of the sh js 
are uniformly 14-ft. 

The rail connections to the transit sheds are at the shed e (|s 
only, thus keeping rail and road traffic completely separated at 
all. times. 

The port plan envisages full handling facilities for all 
modern methods of sea transportation including lift-on lift 
roll-on roll-off and containerisation. Trailer ships are alre 
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Artist’s drawing showing causeway access. 


using the present port of Miami at the rate of about one a 
week and they can be expected to increase their use of the port 
when it is relocated on Dodge Islands. In addition most of the 
major transport companies already based at Miami can be reason- 
ably expected to make increased use of, the modern facilities 
when compieted. 


Ancillary Facilities 


Area 1 will also include a section for dry dock slipways and 
other facilities capable of handling vessels up to 15,000-tons. 
Other supplementary services will include a fire station, port 
service building, heliport and seaplane base. 

Area 2 provides within its five two-storied administration 
buildings ample office space for port officials, shipping lines, 
chandlers, importers and exporters, stevedoring companies and 
forwarding agents. All the offices will be air-conditioned. 


The Passenger Terminal 


Careful detailed research and consultation with port officials 
was carried out by the consulting engineers when designing the 
passenger terminal, in order to eliminate as far as possible the 
time taken to clear passengers and their luggage through 
Customs. 

Baggage will arrive at the checking counters on conveyors and 
the Customs inspectors will control the flow of baggage by 
operation of a treadle. More efficient methods of marking baggage 
have been suggested by which numbers or letters on the baggage 
would correspond to cabin numbers or deck letters. Thus passen- 
gers travelling together in the same part of the ship, even though 
their names happen to be different, would be cleared through 
Customs together. Present steamship baggage identification is 
usually by the first letter of a passenger’s surname. 

The combination of smoother, swifter baggage flow and more 
efficient identification is expected to shorten by a third the 

(continued at foot of following page) 
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of Nuclear-Powered 


Merchant Ships 


Safety 


Report of United Kingdom Committee 


Much intensive research and development work is proceeding 
both within the United Kingdom and abroad, where the Russian 
nuclear icebreaker Lenin has recently begun carrying out sea 
trials and the United States nuclear passenger/cargo ship 
Savannah will be at sea in the near future and may be expected 
to visit the United Kingdom during 1960 or early in 1961. It is 
important, therefore, that the United Kingdom Government 
should define its nuclear ship safety policy and requirements with- 
out delay in preparation for the reception of foreign registered 
nuclear ships and the construction and operation of United King- 
dom nuclear ships. Further, the international nature of ship- 
ping and the possibly widespread effects of reactor accidents 
make it essential that all governments should prepare and enforce 
agreed international codes governing the design, construction and 
operation of nuclear ships. 

In March 1958 the Minister of Transport appointed a Commit- 
tee to advise on the safety problems arising from the application 
of nuclear propulsion to merchant ships at sea and in port, and 
the Report of this Committee was published last February.* It 
represents the first comprehensive study of the problems of 
nuclear ship safety to have been published in any country and is 
intended to be related to an initial period of ten years. The 
Committee included representatives of the shipping, shipbuilding, 
marine engineering and port industries, including the seafarers’ 
organisations and trades unions; of marine classification societies; 
and of the Admiralty, Ministry of Power, Office of the Minister of 
Transport and the United Kingdom Atomic Energy Authority. 

The broad conclusion of the Committee is that nuclear mer- 
chant ships can be built and operated within acceptable standards 
of safety, Their main recommendations are as follows: 
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present hour and a half average time required for clearing 
Customs at Miami. 


Port Connections 

A further problem faced by the Ewin Engineering Corporation 
was the difficulty of increasing accessibility to an island port 
while at the same time reducing, if possible, the traffic on present 
highways in and around the port area or, at least, not increasing 
this traffic. 

Miami's traffic problem has been bad for years. All road 
traffic from the port must feed into or cross Biscayne Boulevard, 
which is the most heavily travelled road in Miami because it is 
also United States Highway Number One connecting Maine 
to Key West. In addition, multiple railway lines cross this 
same highway in two places. Rail movement is unrestricted and 
the Boulevard traffic is held up many times each day while 
switching operations are carried out. 

The marshalling yards for the new port have been designed 
to handle 100 trucks at any one time. This will mean that trains 
will only have to cross the Biscayne Boulevard once a day, 
between the hours of two and four in the morning when 
vehicular traffic is at its lowest. Furthermore, adequate rail 
connections to the port can be maintained on one set of tracks, 
thus eliminating the need for all the other tracks that at present 
cross the Boulevard. 

Vehicular traffic to the island port will move into and out of 
Biscayne Boulevard via a pair of one-way lanes connecting up 
with the 2,000-ft. causeway. 
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(a) nuclear merchant ships should be designed, constructed, 
surveyed and operated in accordance with certain prin- 
ciples, rules and recommendations; 

(b) the crew and certain shore-based personnel should be ade- 
quately trained for their special duties; 

(c) nuclear ships should not receive privileged treatment in 
navigation; 

(d) nuclear ships should have the right of innocent passage 
through territorial waters, but entry into ports should be 
subject to the permission of the Governments and port 
authorities concerned; 

(e) the use of individual United Kingdom ports by nuclear 
merchant ships should receive careful examination; 

(f) plans should be drawn up to deal with any radiation 
hazards which might arise; 

(g) radioactive wastes should be discharged from nuclear ships 
only in accordance with rules to be laid down. 


Consequences of a Disaster 


The main dangers external to the nuclear ship arise from collis- 
ion, grounding, fire and explosion, which might, or might not, 
be followed by sinking. A major reactor accident far out at sea 
could lead to the death of all people closely associated with the 
accident. In addition vessels within, say, a mile and to leeward 
of the accident might suffer contamination which could result 
in dangerous exposures of those on board. The seriousness of 
the situation if the catastrophe took place near land would largely 
depend on the direction and strength of the wind at the time. In 
the range from 100 miles down to 25 miles from land, the effect 
could be one of ground contamination of some foodstuffs, par- 
ticularly milk. In this case, appropriate control action could be 
put in hand to prevent injury to people, The damage would be 
temporary and of local effect, though the need for appropriate 
emergency management should not be underestimated. If the 
catastrophe occurred within 25 miles of land, the spread of fission 
products could have a direct effect on the people living in the 
affected area. 

If the catastrophe occurred within 10 miles of land the conse- 
quences would be much more serious and under the worst cir- 
cumstances could result in the death or injury of many people. 
Effective control measures can be evolved to reduce the environ- 
mental consequences of even the severest form of accident. For 
this reason the consequences described above can be regarded 
as a limiting condition, the effects of which have been described 
to give the order of magnitude of the worst possible consequences. 

In port areas more restrictive conditions apply. Most major 
ports can provide a large ship berth which is 500 to 600 yards 
from highly populated areas. The maximum rate of release 
which could take place at such berths in fair weather without 
creating a situation under which a reasonable emergency organ- 
isation would have great difficulty in protecting people from exces- 
sive exposures is about 500 curies of iodine per day. This 
limiting release of activity indicates the necessity for a contain- 
ment structure with a very high degree of leak-tightness. It also 
stresses the need for a specially strengthened hull structure 
around the reactor installation to give protection against simul- 
taneous breaching of the containment structure and primary 
circuit by any accident in port areas. 


Operational Requirements 


The Report states that a fully detailed Operating Manual for 
each nuclear ship should be prepared for the information and 
guidance of the master, chief engineer and operating personnel 
on their duties in all matters related to the operation of the 
reactor installation and having an important bearing on the 
safety of the ship and plant. This manual should be prepared 


*Command Paper (Cmnd. 958) H.M. Stationery Office, London, Price 
3/6 net. 








by the designers of the plant in conjunction with the prospective 
owners of the ship and it should be subject to the approval in 
detail of the Ministry of Transport. Its provisions should be kept 
fully under review by the master and owners, who should advise 
the Ministry from time to time of any changes they regard as 
desirable. 

In connection with manning requirements and training, the 
Report recommends that the master and chief officer and, if 
possible, the other deck officers should have attended an approved 
course of instruction in the basic principles of nuclear energy, its 
application to merchant ships and its particular application to the 
ship in question. The chief engineer should hold an appropriate 
first-class certificate of competency and have successfully com- 
pleted a course, probably, of 12-15 months’ duration, in the prin- 
ciples of nuclear energy, in radiological health precautions and in 
the principles and operation of the type of reactor to be under his 
supervision, and have received a licence to this effect—-a “ super- 
vising ” licence. 

During the inital period, the competent authorities should 
satisfy themselves that the ship and the reactor installation are 
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in a safe condition before a nuclear ship is allowed to enter Uni; 4 
Kingdom port waters. 

Dealing with the responsibilities of HM. Government, the co. - 
mittee recommends action should be implemented for: T e 
licensing and inspection of United Kingdom nuclear ships; asse 
ing the safety of nuclear ships registered in other countries; 
control of the use by nuclear ships of individual United Kingd: 
ports; of the training of officers of nuclear ships and experts 
advise on safety arrangements in ports. The committee also 
commends that the Government should implement arrangemen‘s 
for the control of any emergencies which may arise. 
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Arrangements in Ports 


The Report emphasises that a programme for training per- 
sonnel of the port authorities, health authorities and other inter- 
ests and govermental departments concerned with nuclear ships 
should be drawn up in good time. It is essential that comprehen- 
sive arrangements should be made to deal with possible radio- 
active hazards from a nuclear ship in port, however remote the 
risk of their occurrence. 




















The Port of Ensenada 





Description of a new port on the Pacific Coast of Mexico 





(Specially Contributed) 


Ensenada a new port for deep sea vessels, 
was opened recently on the west coast of 
Lower California, Mexico. It is situated on 
the northern sweep of All Saints Bay 
approximately 70 miles from the frontier of 
the United States of America at lat. 31 
52°N., long. 116 38°W. It has an historical 
background; in 1585 Sir Francis Drake in- 
vaded the hinterland from Ensenada to 
Mexicali and claimed the fertile valleys for 
England. This land is now being exten- 
sively developed and the crops grown there, 
in particular cotton, will be exported 
through the new port. 

From the point lat. 32 31°N. and 117 
07°W., the coast line extends to the south 
east and follows a continuous line to the 
cape of San Miguel and the Bay of All 
Saints. This Bay is an open crescent which 
terminates in Cape Banda; there is a low 
sandy foreshore and, to the north west 
there is a chain of islands lying between the 
capes of San Miguel and Banda. The 
channels between the islands are deep; the 
north west passage between Cape San 
Miguel and the submerged reef has an 
average depth of 53 metres and is 7,600 
metres wide, the south west passage be- 
tween Isla Grande and Cape Banda is 
4,700 metres wide and 125 metres deep. 


The Port 


Vessels approach the port on a south 
to north direction in deep water and, once 
inside the breakwater-head, the port chan- 
nel to the overseas berths is dredged to 10 
metres depth alongside the berths. The 
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mean tide level, port datum, is 1.636 metres 
and the normal range is 1.20 metres; spring 
tide range is 2.30 metres. 

The prevailing wind is south-south- 
west and velocity averages 5 metres per 
second, whereas the predominant storm 
wind is south and averages 28 metres per 
second. The sea bed is of sand. The har- 
bour is protected by a tipped rubble break- 
water of natural rock 1,200 metres in 
length, rooted in the rocky bluff of Cape 
Ensenada to the north of the harbour and 
aligned NNW-SSE. When finally com- 





pleted the breakwater will be 2,000 metres 
in length, the head swinging in towards the 
shore following the 10.50 metres sea bed 
contour, the crown width 10 metres except 
at the head where it will be 30 metres. 


Quayside Berths 


The quay for coastal shipping lies at the 
root of the breakwater making an angle of 
80 degrees with the latter. The wall is 
widened to 70 metres to form the quay 
D-E which links this quay with the over- 
seas berths. A concrete wall of trapezoidal 
form has been constructed in the harbour 
(see Fig. 1). This is*used for berths for the 
deep sea vessels using the port and plans 
are in hand to backfill this area, about 200 
metres wide by 440 metres long, so giving 
space for sheds and uncovered storage. 
Further along the mole, a rubble spur 200 
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The Port of Ensenada—continued 


Fig. 2. Showing the overseas berths under construction and in use. Top left, quarry from 


which stone for breakwaters was obtained. 


Wave breaker protection and the mole is 


visible to the left of the wall. 





Fig. 3. 


their own berths and the main quays are being used by ocean-going vessels. 


Showing substantial progress made within a few months. Coasters are now using 


The fishing 


fleet and yachts can be seen in the foreground. 


metres in length has been constructed into 
the harbour and it is intended to improve 
this in the future to form a berth for 
tankers bringing oil fuel to the port. 

At the present time construction work 
has been halted on the breakwater and two 
deep sea berths are in use, one of which is 
equipped with a single storey shed (No. 5). 
The berths are 170 metres long with depth 
alongside of 10 metres, and the deck level 
of the quay above mean sea level is some 
2 metres. The shed is 120 metres long by 
30 metres wide, height to eaves and cross 
ties of roof trusses 6 metres and floor space 

vailable 3,630 sq. metres. This is owned 
»y the Mexican Federal Government. 
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Coastal Shipping Zone 

The coastal shipping zone of the port 
lies to the north west and comprises 3 
berths, each of which is to be provided with 
one covered shed, uncovered storage space 
and hard standing for lorries. The total 
length ot concrete quay wall is 470 metres 
and the sheds will be 100 metres long by 
about 30 metres wide. So far, only one of 
these has been completed. 


Fishing Harbour 


Development of the fishing industry has 
been encouraged by the Mexican Govern- 
ment and, although there has been little 
support from local fishermen, it has been 


decided to provide good port facilities for 
the industry. To the east of the zone for 
coastal shipping, berths have been arranged 
for trawlers and smaller vessels, sheds have 
been set up for auction sales and the 
preparation of fish and for storing tackle 
and gear. 

Economic Future of the Port 

At the present time the port of Ensenada 
is fairly active in the export of cotton to 
Europe and Japan and it is hoped that, 
when the port works are finished, ship- 
ments will reach half a million bales a 
year. 

The first test cargo of cotton was ex- 
ported in November 1957 and actual 
traffic started in March 1958 although the 
port works were unfinished. By March 
1959 the port had exported no less than 
258,955 bales in 150 vessels. 

In addition to cotton, some other goods 
are handled at the port principally for ex- 
port to Japan. Products from the U.S.A. 
destined for the East have been re-exported 
as well as Japanese goods for Arizona. 

In spite of the unfinished state of the 
harbour and its installations, the organisa- 
tion of services has been good and vessels 
entering and leaving the port have received 
efficient handling. In the near future 
vessels will be able to obtain fresh water, 
electric power and connections with the 
telephone system of the town. The supply 
of oil fuel is also under consideration. 
Pilotage and towage services are com- 
pulsory. 

The form of stevedore rates is based on 
the tons moved and the distance and not 
on the time taken to do the job. For 
example, the discharge of cement in sacks 
is, under normal conditions, 1,000-tons per 
8-hr. day, and the loading of cotton in bales 
by manhandling and vessels own appliances 
at a rate of 100 bales per hour. 

The absence in the project to date of 
any provision for railway tracks to or in 
the port appears incongruous in the light 
of current world practice. This affects the 
lay-out of the installations and structures, 
as the present disposition of the sheds, 
quayside aprons and standings will not 
easily be adaptable to take rail traffic at a 
later date. There is no space allotted for 
marshalling yards, service maintenance of 
rolling stock or bunkering. Without care- 
ful planning in the early stages, the port is 
unlikely to develop its full potential in the 
future. 








British Transport Docks announce the 
appointment of Mr. Stanley Johnson, 
F.C.A., M.Inst.T., as Assistant Chief Docks 
Manager, Hull. Mr. Johnson has served 
since 1939 with the Singapore Harbour 
Board where he filled several senior 
positions, finally retiring in 1958 as Chair- 
man and General Manager. 
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Tonnage Measurement of Ships 





The Case for Simplification of Existing Rules 





HE tonnage measurement of ships is one of the technical 

subjects referred to the Inter-governmental Maritime 

Consultative Organisation (I.M.C.O.) by its parent body, 
the United Nations. The sub-committee dealing with it held its 
first meeting in London in June last year. 

Every vessel must have an official size for the purpose of assess- 
ing harbour dues, etc. The yardstick for this the “ton” of 100 
cubic feet and the process of ascertainment is known as tonnage 
measurement. 

Two important contributions to the consideration of this 
matter have been provided by Dr. Ing. Luigi Cristiani, a member 
of the Institution of Naval Architects and by Mr. W. Errington 
Keville, C.B.E., a deputy chairman of Furness, Withy and Co. 
Ltd., and chairman of the Tonnage Measurement Committee 
of the Chamber of Shipping. 

Mr. Keville wrote an article for “British Shipping”, the 
official organ of the General Council of British Shipping, and 
Dr. Cristiani read a paper to the spring meeting of the Institu- 
tion of Naval Architects. 


In his article Mr. Keville wrote:— 

For many years past there has been a persistent movement 
in favour of simplifying the various rules at present in force 
throughout the world for the measurement of ships’ tonnage 
and for the adoption, if possible, of a universal system. With 
I.M.C.O. now operating as a fully active organisation, it is 
natural and suitable that this body should undertake the 
responsibility for examining this problem in all its aspects. 

The British system of tonnage measurement as we know it 
today was mainly influenced in the middle of the last century 
by Mr. George Moorsom, a student in the School of Naval 
Architecture and later Surveyor-General for Tonnage, who was 
appointed secretary of a Commission set up to examine the whole 
question. The new tonnage laws resulting from this investiga- 
tion were embodied in the Merchant Shipping Act of 1854. 
These laws, which are based on the principle “that the whole 
internal space of a ship should be measured in order to establish 
her capacity” have, subject to comparatively few important 
amendements, stood the test of over 100 years. 

Before proceeding further, let me very briefly examine the 
origins of the measurement of ships. Clearly the original inten- 
tion was to arrive at some standard of the size of cargo-carrying 
capacity of the ship in order that dues might be levied on ship 
or cargo. 

The word “ton” is derived from the old English word “ tun” 
which, in the Middle Ages, was a definite legal standard of 
measurement. The word “tonnage” appears to have originated 
when tax was levied on the number of barrels of wine or “ tuns” 
which a vessel was capable of carrying, and in the early 15th 
century it was decreed that a “tun” of wine for carriage was 
to measure not less than 252 gallons, or just over 40 cubic feet. 
It is clear that in the early days the carriage of wine was closely 
identified with the origins of our present system of tonnage 
measurement. 

In 1694 a system of deadweight measurement was introduced 
for keels carrying coals in the Tyne and Wear and the wording 
of the Act read as follows:— 

“The said admeasurement shall be by a deadweight of lead 
or iron, or otherwise, as shall seem to meet the said Com- 
missioners, allowing three and fifty hundredweight to every 
chaldron of coals . . . and cause the said keels and boats so 
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admeasured to be marked and nailed on each side of | ie 


stem and stern and midships thereof . . . and provided ta 
no such keel or boat shall be admeasured, marked or nai 
to carry more than ten such chaldrons at any one tim.’ 
Actual weights were placed on board to the limit of 264 to 
as before described, and the load line was marked by nails 
tne stem, sternpost and midship planking. These vessels we: 
therefore, not allowed to load to a deeper draught. 
This enactment was eventually extended to all other parts 
of Great Britain in 1775, but the standard of deadweight became 
twenty hundredweight avoirdupois to the ton. 
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Gradual Realisation of Need for System 

The 18th century saw a greater awakening to some acceptable 
system of tonnage measurement which could be applied to all 
classes of merchant ships and in 1773, in the reign of George III, 
the existing regulations were revised and the method then intro- 
duced of estimating tonnage came to be known as “ Builders Old 
Measurement”. In 1819 the Act of 1773 was extended to meet 
the introduction of steam navigation and the length of engine 
room was then allowed as a deduction from the tonnage length. 

Commissions of Inquiry into the tonnage laws were appointed 
in 1821, 1833 and 1849 as a result of which it came to be accepted 
that “internal capacity” was considered to be the fairest 
standard of measurement. These Commissions paved the way 
for the Merchant Shipping Act of 1854 when, under the influence 
of George Moorsom, new laws were introduced. 

As indicated earlier, under the Act of 1854 the measurement 
of gross tonnage is based on the principle that the whole internal 
space of a ship shall be measured in order to establish her capa- 
city. The sum of these capacities in cubic feet after division by 
100 indicated the gross tonnage. The register, or net, tonnage 
was obtained by deducting from the gross tonnage an allowance 
for the space occupied by the propelling power and bunkers. 
This is an expression of the formulae in the simplest terms 
possible, 

To return to the present, before the last war the League of 
Nations investigated the question of tonnage measurement and 
in 1939 produced a draft Code of Rules (International Regula- 
tions for Tonnage Measurement of Ships) which closely followed 
the British Rules. This Code of Rules was recommended for 
universal adoption. The war intervened, however, before any 
finality could be reached, but in 1947 a number of European 
countries convened a meeting in Oslo and adopted the inter- 
national regulations. These regulations, as amended, came to 
be known as the Oslo Rules. The Oslo Code which is practically 
identical to the British Code, does not, however, satisfy the 
Suez and Panama Canal authorities. 

Today, the world tonnage authorities may be grouped as 
follows:— 

British Rules. The United Kingdom, the Commonwealth and 
Colonies. Other countries such as Spain, Portugal, Yugoslavia, 
Japan and Greece, apply, or closely follow, the British Rules. 
Oslo Rules. Norway, Sweden, Denmark, Finland, Iceland, the 
Netherlands, France, West Germany, Israel. 

These follow the International Rules as amended by the Oslo 
Conference. Countries following the British and Oslo Rules 
represent a combined tonnage of 65 million tons gross. 
American Rules. U.S.A., Liberia, Panama and certain South 
American countries. These follow the U.S.A. Rules and repre- 
sent a combined tonnage of 43.5 million tons gross, including the 
U.S.A. Reserve Fleet. 
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Tonnage Measurement of Ships—continued 


Ssez Canal. The Suez Rules were decided a an International 
Convention held in Constantinople in 1873 and amended by 
acreement of the contracting states in 1904. All ships passing 
through the Canal require certificates showing their tonnage cal- 
ated in accordance with the Suez Rules. The Rules are based 
on the Moorsom system, but are more stringent as to exemptions 
and deductions than the British Rules. The net Suez tonnage 
is appreciably higher than the British. 

Panama Canal. These Rules were drawn up by a Professor 
Johnson, on instructions from the Government of the U.S.A. 
[hey are closer to the Suez Rules than to any other code, being 
more stringent as to exemptions and less stringent as to deduc- 
tions than the Suez Rules. The net tonnage under the Panama 
Rules is higher for most vessels than the British net tonnage, 
but is appreciably lower on certain types of vessels, e.g. ore 
carriers. 

The differences between the British and Oslo Rules on the 
one hand, and the American Rules on the other, are mainly 
confined to the treatment of water ballast spaces and the exemp- 
tion of passenger spaces in the superstructure. 

As the latter can lead to substantial variations in the tonnages 
under the respective Rules favourable to the Americans, the 
United Kingdom and certain European countries insist on U.S.A. 
passenger ships having supplementary certificates showing the 
extra tonnage under the United Kingdom Rules. 

In considering the possibilities of achieving a uniform system 
of tonnage measurement, very serious regard must be paid to 
the purposes for which “gross” and “net register” tonnages 
are used. In the United Kingdom their uses are widespread. 
To quote only a few examples, under the National Maritime 
Board Agreements “ gross tonnage” is the basis used for deter- 
mining the scales of pay of navigating, engineer and radio officers 
and of a substantial number of ratings. Gross tonnage also 
determines such important matters as the minimum number of 
certificated navigating officers to be carried and the minimum 
composition of an engine room watch on foreign-going ships. The 
Ministry of Transport Rules for construction, life-saving appli- 
ances and fire appliances are also based on gross tonnage. Light 
dues are based on net register tonnage, and so in the main are 
harbour dues, while pilotage charges vary as between gross and 
net. 

Attention is drawn to these very important factors, for it will 
be obvious that in considering any entirely new basis for the 
measurement of tonnage there is a grave risk that many long- 
standing arrangements affecting not only personnel under 
National Maritime Board Agreements but also safety and other 
rules, together with the basis of levying port charges, will be 
seriously disturbed unless, under any such new agreement for 
measurement, the resulting tonnages of vessels are approximately 
the same as under our existing basis. 

What are the factors in the present systems of tonnage 
measurement likely to render difficult the achievement of a 
uniform system? In my view this how the three principal diffi- 
culties relate. Firstly, there is the different treatment accorded 
to water ballast spaces under the British and Oslo Rules on the 
one hand and the American Rules on the other. Secondly, it 
may be contended that the present basis of propelling power 
allowance should be re-examined. Thirdly, another item which 
will undoubtedly provoke serious discussion, and in which United 
Kingdom owners are greatly implicated, is the treatment 
accorded to the “ open shelter deck” type of vessel. As is well 
known, this type of vessel is greatly favoured in this country, 
and owners who adopt it will defend it not merely on the score 
of the substantial savings in dues by reason of the lower gross 
and net tonnages, but will also argue that this type of vessel 
provides a well-balanced design capable of meeting variable 
requirements. There is a tendency nowadays to build ships with 
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sufficient strength in their scantlings to permit of the vessel 
being converted from the “open” to the “closed” shelter 
decker as required. Moreover, it is contended that there is no 
evidence to prove that this type of vessel is undesirable from 
the safety point of view. 


An Historic Case 


The open shelter deck ship owes its development to the 
historic case of S.S. “ Bear” which was decided in the House of 
Lords in 1875. The case rested on the contention that the 
“ Bear” had an upper or spar deck above the tonnage or main 
deck and that this should have been measured in accordance 
with the rules under the Merchant Shipping Act, 1854. It was, 
however, decided that this deck in question, which was provided 
with openings extending across the vessel, could not be con- 
sidered a continuous deck extending from stem to stern and 
was therefore not a complete deck but a shelter deck affording 
protection from the weather and that in consequence the space 
between the upper and main deck could not be considered as a 
closed-in space on the upper deck available for cargo. It is 
doubtful whether their lordships in reaching this decision fore- 
saw the far-reaching consequences of their findings! 

From this brief summary of the position it will be evident that 
the task which lies ahead of the Tonnage Measurement Sub- 
Committee of I.M.C.O. in considering the complicated question 
of tonnage measurement will be far from easy and will require 
an open-minded approach to the problem on the part of all 
countries participating in the discussions, If uniformity can be 
achieved on an acceptable basis it must be recognised that this 
would confer benefits on the world’s maritime community. 





Note: Acknowledgments are made to the late Mr. E. W. Blocksidge’s 
admirable paper on the subject read to Lloyd's Register Staff Association 
on 2lst May, 1924, also to various papers prepared by the Ministry of 
Transport and Civil Aviation. 


In his paper, Dr. Cristiani discussed the advantages of an inter- 
national tonnage rule and put forward some proposals to simplify 
the existing measurement rules. A summary of the Paper 
reads:— 

After the first World War, the League of Nations faced the 
problem of an international rule for the measurement of ships, 
but after many international meeings no conclusion was reached. 

After the second World War a conference was held in Oslo 
in 1947 to study modifications to the existing rules, but the 
number of nations participating in the conference was limited. 

It might therefore be said that the following main problems 
relating to the measurement of vessels have still to be solved 
internationally:— 

Simplification of the existing Rules—The reasons for such 
a simplification are too well known to all naval architects to 
make it necessary to repeat them. The first point to be dis- 
cussed might be the choice of a criterion to identify a sea-going 
vessel and how best to represent her commercial value; for 
example, it might be advisable to adopt the displacement or 
some other dimension instead of the gross or net tonnage. 
Whatever parameter is selected will have both favourable and 
unfavourable points; but after examination of the many 
suggestions the method adopted about a hundred years ago in 
Great Britain is in the author’s opinion, still the best criterion. 

Agreement on a common standard, as a basis of an Inter- 
national Rule would have the following advantages:— 

It would not be necessary to remeasure the vessel, as happens 

now, when there is a change of flag. 

It would be possible to check periodically the actual con- 
dition of the vessel with reference to the data of the 
International Tonnage Certificate, in the same way as is 
now done for the International Freeboard Certificate. 
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It would fix a universal standard for the working of Inter- 
national Rules, like the 1948 London Convention, which is 
generally based on the values of gross tonnage. 

It would be possible to abolish the special tonnage certificates, 
namely, Suez and Panama Canals, the tariffs being modified 
accordingly. 

Although there are some differences between the criteria 
employed for levelling taxes in the various maritime countries, 
most of the taxes are referred to gross tonnage. Further, tariffs 
for pilotage, tugs, mooring and dry-docking, also fees for the 
surveys held by the classification societies and the maritime 
authorities, are usually all assessed on this basis. 

But the values of gross tonnage are also important for the 
following reasons:— 

The assignment of freeboard is compulsory if the gross 
tonnage is equal to, or more than, 150 tons. 

A ship must be equipped with a radio if the gross tonnage 
is 1,600 tons or more. 

The number of the crew is generally fixed according to the 
gross tonnage. 

According to the 1948 Convention (London), the equipment 
depends on gross tonnage. 

In Italy the port dues and health certificate taxes are based 
on net tonnage. In Great Britain even the light dues are based 
on net tonnage, as also are the fees for the passage through some 
canals—Suez, Panama, etc. 

The criterion of gross tonnage appears to be the most im- 
portant one in connection with the employment of a vessel. 
Therefore, the measurement of a vessel for identification and 
commercial purposes might be limited to the gross tonnage, 
it being feasible to modify accordingly the fees now based on 
net tonnage. This would certainly mean an important simpli- 
fication in tonnage calculations, 

Tonnage decks and freeboard deck.—Generally speaking, 
the most important maritime countries, in their rules for the 
measurement of vessels, have the following definitions:— 

The tonnage deck is the upper continuous deck in all ships 
which have less than three continuous decks, and the 
second continuous deck from below in all other ships. 

Below the tonnage deck there are no open spaces—that is, 
spaces fitted with tonnage openings—which are supposed 
to give insufficient protection for the stowage of cargo from 
bad weather and the sea. 

Tonnage upper deck is the uppermost continuous intact deck 
under which there are no open spaces. 

The volume below the tonnage deck is computed by finding 
the area of a number of vertical sections along the length 
of the ship and Simpsonizing these areas to give the volume. 

The volume between the tonnage deck and each continuous 
intact deck up to the tonnage upper deck is calculated by 
the simpler method of multiplying the horizontal area at 
mid-height by the mean height of the ’tween deck. 

The freeboard deck, according to the Rule agreed inter- 
nationally, is the highest deck having all the openings closed 
by standard means and in way of which the freeboard deck- 
line is marked. 

The non-existence of “ open spaces” below is a characteristic 
common to the tonnage deck and to the freeboard deck. It is 
suggested that the freeboard deck be also considered the tonnage 
deck, with one exception, that is the case of an “ open shelter 
deck” that has been closed, but with the ship still retaining a 
limited draught so that the freeboard mark is below the free- 
board deck appropriate to the open condition. In such circum- 
stances the tonnage deck shall be the first continuous deck above 
the freeboard mark, 


It is also suggested that the term “ upper tonnage deck” be 
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Tonnage Measurement of Ships—continued 


abolished. As a consequence, a vessel for measurement sh |l 
be divided into two zones: the zone below the tonnage de 
and the zone of superstructure above this deck. 

If a vessel has no International Freeboard Certificate the fr: > 
board deck shall be the deck from which the maritime authorit 
measure a “ safety freeboard”. Generally speaking, this appl‘: 
to small vessels with only one deck and restricted navigatic, 


ay 


an 


A simplified method of calculating the volume under t 
tonnage deck. 


Aa] 


Let L=length as per freeboard rules; 

B=breadth as per freeboard rules; 

D=maximum draught to summer freeboard; 

W=displacement at the draught D, as from curve of dis- 
placement; in metric tons; 

w 
1.025LBD 
this coefficient being 0.65; 

H=height from bottom structure of the vessel (top of 
double bottom; top of floors or longitudinals) to 2/3 
of round of beam of the tonnage deck, plus the mean 
value of aft and forward sheer of same deck. 

According to the results of many calculations for various types 
of vessels, the volume underdeck is: 

V=@LBH 
Should it not be possible to get a reliable value of the displace- 
ment W, the volume under deck may be reckoned by the usual 
method, the Simpson Rule. 

If the height of the bottom structure changes along the length 
L, the aforesaid method of reckoning the volume V shall be used 
for the various parts, adding then the partial results. For 
example, if in way of the midlength of the vessel there is a 
change of more than one foot in the height of the bottom struc- 
ture, i.e. D.B. or floors, the length L would be divided in twe 
parts, L, and L, and the volume underdeck would be equal to 
@ .B(L, H,+L.H.); H, and H, being the heights corresponding 
to L, and L, measured as described for 

Superstructures and measurement of their volume.—As 
already suggested, the tonnage deck should be the freeboard 
deck or the first continuous deck above the freeboard mark in 
the case of a closed shelter decker. Therefore any erection 
above the said deck shall be considered a superstructure, as 
regards tonnage measurement. 

It is convenient, for the measurement, to divide the super- 
structures into two categories:— 

Complete superstructures covering the total length of the 
deck, for which it might be advisable to use the same method 
now adopted for the ’tween decks (area of the horizontal section 
at mid-height by the mean height of the superstructure). 

Non-complete superstructures or deck erections, for which it 
is suggested the existing method should be retained, that is 
volume=mean length X mean breadth X mean height. 

When there is a complete superstructure of the first tier, an 
important case is, in the author’s opinion, the “open shelter 
deck,” which is a structure having an opening on its deck, so 
that this deck cannot be considered the freeboard deck, and also 
having openings in the transverse bulkheads of the ’tween deck, 
so that the volume of this ’tween deck is exempted from 
measurement, if available only for cargo. However, in some 


‘= =block coefficient, the minimum value of 


cases—according to the Rules of some important maritime 
countries—any merchandise stowed in these 
considered deck cargo and taxed accordingly. 

Of course, the “earning capacity” of a cargo vessel depends 
on the space available for cargo—and has, as an upper limit, the 
maximum weight of the cargo itself, fixed by the positions of 
the freeboard mark. 
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open spaces” is 
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Tonnage Measurement of Ships—continued 


“rom a safety point of view it would certainly be advantageous 
do away with any opening on the deck or within the ‘tween 
k of an “open shelter deck”. To this effect it is suggested 
hat any space available only for cargo within any superstruc- 
cres, as defined above, be exempted from tonnage. As a matter 
){ fact, such spaces are generally used only when the cargo on 
ard has a low specific weight. The same modification of the 
isting Rules may be suggested for the spaces within non- 
ymplete superstructures or deck erections, on the same con- 
dition, 

On this ground shipbuilders may perhaps be tempted to 
nerease unduly the number and volume of superstructures, but 
this practice would be limited by conditions of stability in 
accordance with the 1948 London Convention. 

Finally, to sum up regarding the measurement of superstruc- 
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tures, the following exemptions from gross tonnage are 
suggested:— 


Correspondence 


To The Editor of The Dock & Harbour Authority 


Dear Sir, 
“ Surfacing of Wharves and Roads” 


I refer to the article in the February and March editions of 
“The Dock and Harbour Authority,” in which the author refers 
to the technicalities of providing a durable and economic pave- 
ment. Reading through this article I felt that there were a number 
of points raised which might give a misleading impression, and 
I should like to comment on these, 

Before deciding on the nature of the pavement to be con- 
structed, tests to give the C.B.R. or modulus of subgrade reaction 
should be carried out, and the thickness of pavement taken from 
the various curves extant. Care should be taken that if the soil 
conditions change appreciably during the subsequent seasons or 
during the construction, then either drainage should be provided 
at such a level as to nullify the change in soil moisture content 
as far as possible or the pavement should be designed for the 
wettest and weakest conditions. 

The tables and curves published by such organisations as the 
D.S.I.R. then enable one to select the thickness of pavement or 
in the case of concrete roads the thickness of slab, reinforcement 
if required, spacing of joints and other such factors, the thickness 
being related to the traffic intensity. If there are no insuperable 
factors, such as the settlement of the ground on which the pave- 
ment is built, then the choice between flexible and rigid 
pavements is based on cost and availability only. 

In the design of paving the author’s recommendation on 
page 336, that the C.B.R. value be measured in-situ on each struc- 
tural element might give a misleading result if there are more 
than about 5% to 10% of stones larger than ?-in. Since the 
area of the plunger is only 3 sq. in. the test may indicate a much 
greater bearing capacity than is available should the plunger be 
driven on to a large stone in the sub-base. When the sub-base 
material contains more than about 10% of large stones, greater 
than 3-in., then it is usually accepted that it will have a C.B.R. 
value greater than 15%, to 20° when compacted, which is the 
minimum required in a sub-base. It is then not necessary to take 
any further C.B.R. measurements on the pavement above. 

Design based on the use of Westergaards formula, as mentioned 
by the author, even as modified by Teller and Sutherland or by 
Pickett does not give results which can be used with confidence, 
since the appreciable stresses due to factors such as temperature, 
moisture movement and ground friction must be added to the live 
load stresses, and no adequate method has yet been devised to 
do this. 
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Spaces containing boilers and donkey boilers not supplying 

steam to the propelling machinery. 

Air and light spaces to propelling power or auxiliary machinery 

rooms. 

Entrances to underdeck spaces. 

W.C., baths, etc., not contained in a separate passenger cabin. 

Any space available only for cargo within the superstructure 

and having no permanent arrangements for passengers. 

In a comparison between gross tonnages according to the 
existing rules and his suggested modifications, Dr. Cristiani said 
that it appeared these was little difference between the values of 
gross tonnage regulations according to the Italian rules (which 
are similar to the British Measurement Rules) and the values 
of gross tonnage according to the modified rules suggested by 
the author. The changes were far from being revolutionary and 
were limited to simplifying some of the rules and bringing them 
up to date. 


Where a surface is intersected by rails it does not appear a 
cheap solution to use a bituminous filling as shown in Fig. 7, since 
it is very difficult to compact the filling in confined spaces, It 
is probably cheaper and sounder to fill in with concrete once the 
rails have been set. Similarly, in Fig. 8 showing the drain, a 
cheaper and sounder detail would be as given in the cross-section 
shown below. This would enable the foundation construction to 
proceed without the interruption of the drainage channel, which 
could be shaped and carpeted later. Thus traffic crossing over 
the drain would not pass over a badly compacted area which 
must inevitably result at the edges of vertical construction joints. 

Referring now to the types of material which may or may not 
be used in pavement construction, the use of grouted aggregate 
as advocated on page 339, does not appear to be the soundest 
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CROSS ~ SECTION THROUGH OPEN TYPE SURFACE DRAIN. 


form of construction. This is because in grouted aggregate as 
opposed to conventional concrete the stone pieces are placed 
touching each other and are not completely surrounded by the 
cement matrix. The mortar is contained in pockets of irregular 
shape and size. These factors together reduce considerably the 
tensile strength of the concrete, and since the performance of the 
paving slab is more sensitive to the tensile strength than to any 
other variable it requires a much greater thickness of grouted 
aggregate than conventional concrete. Also, if an intrusion aid 
is used to enable grouting to proceed smoothly, it will result 
in air cavities being left in the concrete up to about 44% to 5% 
with consequent reduction in strength. 

Furthermore, grouted aggregate is made with a much greater 
water content than is usual in conventional concrete, This is 
usually evidenced by bleeding and softening of the surface of the 
concrete, where the greatest strength and density are required. 
Regarding Item (d) of the disadvantages, experience of concrete 
work shows that no special precautions are required to prevent 
surface dusting, which is usually due to either too much water, 
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Correspondence—continued 


too much screeding or too rich a mix. Silicate of soda will coat 
the surface reducing dusting, but will not materially “ reinforce 
the surface” and so add to the strength of the slab. The 
aggregate used in the concrete may be of any shape other than 
flaky, that is available, as with modern methods of vibration 
compaction can be readily achieved. The larger size aggregate, 
up to l4-in. to 2-in., should be used in preference to ?-in. 
maximum, which will result in a drier mix for the same work- 
ability thus giving a stronger concrete less liable to shrinkage. 

Referring to Item (a) of the disadvantages on page 313, it is 
not quite clear what is meant by “ rigid control is required over 
the specification of the binder to accord with the temperature 
and humidity conditions obtaining on the site as well as having 
regard to the traffic to which the pavement is subjected.” 
Generally the grade of bituminous binder is decided on the basis 
of previous experience, and there is no method of rapid testing 
on site suitable as a basis of quality control as in concrete work. 

Further, it is difficult to see what the author had in mind when 
dealing with normal characteristics in classifying the viscosity of 
bitumen as a measure of the hardness, Generally the ring and 
ball tests and the penetration test are used to measure the ulti- 
mate hardness of the bitumen, e.g. after the volatiles are 
evaporated, while the viscosity test is used to classify the grade 
of bitumen. In a cut back bitumen of course, the material is 
quite fluid and only achieves its adhesive and cohesive properties 
when the volatiles are evaporated. The hardness of the bitumen 
remaining is quite independent of the viscosity of the material 
in the “cut back” state as the viscosity may be appreciably 
altered by varying the flux. 

The bitumen is frequently stiffened up by the addition of a 
filler, and the author’s experience is unusual in that he finds too 
much filler causes the asphaltic binder to be doughy, which I 
interpret as not stiff enough, and to little filler causes harshness, 
inferring bad workability. The general trend of opinion seems 
to hold that the opposite effects are obtained. 


On the matter of repairs to any existing pavement the availa’ 
methods surely depend on the cause of failure. There are fo ir 
general causes of pavement failure. 

(a) Pavement thickness designed for smaller loads than th 
now applied. 

(b) Failure of the sub-grade or base due to altered conditio 
e.g. increase in moisture content leading to a weaker sub-gra: ». 

(c) Poor workmanship or incorrect specification of te 
materials. 

(d) Incorrect pavement design thickness. 

The first case can usually be dealt with by adding a concre = 
slab or a bituminous carpet even to an existing pavement whi: 1 
has cracked. This method has been successfully used in airfie 4 
construction in the past. 

In the second case it is generally the cheapest plan to improve 
the drainage conditions in order to achieve uniform moistuie 
content of the sub-grade and sub-base. In conjunction with this 
it may be necessary to cut out isolated pockets of bady affected 
sub-grade material and to reseal the pavement surface, but the 
author’s recommended treatment of taking up and relaying the 
whole surface over presumably large areas seems unnecessarily 
drastic. 

The remedy for cases (c) and (d) must depend on the extent to 
which the pavement has deteriorated under loading. While 
the condition of the pavement might necessitate complete rein- 
statement, it might be possible to reinstate badly affected parts 
and add thickness to the pavement with either concrete or 
bitumen. 

The question of remedial measures is bound up with other 
factors such as fixed pavement levels, drainage, and kerbs etc., 
as well as cost and availability and no guidance other than in the 
most general terms can be given. 

Yours faithfully, 
Camberley, Surrey. M. GAYNOR, B.Sc., A.M.I.C.E. 
8th April, 1960 














Obituary 


A. G. VAUGHAN-LEE, M.I.C.E. 


We regret to record the death, early this month, of Alec 
George Vaughan-Lee in his 92nd year. 

After being educated at Walton Lodge and Eton College he 
served a pupilage under Stothert and Pitt, Ltd. of Bath. In 
1889 he joined Sir John Coode as his Assistant in design and 
construction of the first sea wall at Hodbarrow Mines, Cumber- 
land, and in 1890 transferred to Coode, Son and Matthews’ 
London Office. In 1892 he was engaged as an Assistant Engineer 
on the construction of the Prince of Wales Pier, Dover, and 
in 1905, having previously acted as Chief Assistant, he became 
Superintending Engineer of the Admiralty at Dover Harbour. 
In 1911 he was appointed Chief Engineer to Coode, Son and 
Matthews and later, in 1921, was taken into partnership until 
his retirement in 1956. 

He was responsible for the design and execution of various 
structures including harbour and dock works at Famagusta, 
Singapore, Prai, at Port Sudan and Jersey, and the following 
bridges—Valley Bridge, Scarborough, the Haven Bridge at Great 
Yarmouth, the Abu Deleig and Khartoum-Omdurman Bridges in 
the Sudan, and dams and barrages on the R. Nile including the 
Mohammad Aly Barrages near Cairo, a flood relief scheme on 
the R. Euphrates and the Kut Barrage on the R. Tigris in Iraq. 

He was a former Member of the Council of the Institution of 
Civil Engineers, a Member of the Panel of Engineers appointed 
in 1943 to report on the Severn Barrage Scheme, and was 
awarded the Order of the Nile and the Order of the Khedive 
Ismail by the Egyptian Government for his services to Egypt. 
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LORD AMMON 


The death took place on 2nd April at the age of 86 of Lord 
Ammon, P.C. former chairman of the National Dock Labour 
Board and at one time Parliamentary Secretary to the Admiralty. 


Charles George Ammon started work at the age of 12 and, 
after studying at night school, joined the Post Office as a tele- 
graph boy. He spent over 24 years with the Post Office and 
became trade union organiser for all the Post Office workers. 
He entered Parliament in 1922 as Labour member for North 
Camberwell and, with one interval, continued to represent that 
constituency until he was raised to the peerage in 1944 for 
political and public services. 

His association with the dock labour industry began in 1944 
when he became chairman of the then National Dock Labour 
Corporation, Ltd. When that organisation was reformed as the 
National Dock Labour Board in 1947, Lord Ammon steered the 
Board through its early formative years. He resigned from the 
chairmanship in July 1949 at the direct request of Mr. Attlee 
after the Labour Cabinet had repudiated a statement he had made 
criticising the Government’s handling of the London dock strike. 
At the same time he resigned from his posts as Captain of the 
Gentlemen-at-Arms and Chief Government Whip in the House 
of Lords. 


In 1924, and from 1929-31, he was Parliamentary Secretary to 
the Admiralty. He became Mayor of Camberwell in 1950 and 
was made Freeman of the Borough in 1951. A former member 
of the Select Committee on National Expenditure, he was also 
a member of missions to China, West Africa and Newfoundland, 
and of the Privy Council Committee on the constitution of the 
Channel Islands. 
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Construction of a Quay Wall at the 


Port of Matadi, 


Matadi is situated on the River Congo 
at a distance of about 110 km from the sea 
and immediately downstream of the rapids 
beyond which navigation by sea-going ves- 
sels is impossible. The port is the starting 
point of the railway to Leopoldville and 
handles over fifty per cent of the maritime 
trade of the Belgian Congo, which has more 
than trebled in volume over the past five or 
six years. Completion of the important 
hydro-electric works at Inga, some 20 km 
upstream of Matadi, will further enhance its 
economic status. 


The River Congo is one of the largest 
rivers in the world. It has an average dis- 
charge of 33,000 m*/sec in the dry season 
and 80,000 m*/sec when in flood. In this 
respect it is second only to the Amazon, for 
which the corresponding figures are 60,000 
and 150,000 m*/sec, and far surpasses the 
Mississippi, for which the discharge rates 
at low and high water are 8,500 and 40,000 
m*/sec respectively. For comparison, a 
typical medium-sized European river such 
as the Rhone has a maximum discharge of 
only about 2,300 m*/sec. The velocity of 
the current in the Congo is higher than that 
of most other rivers of comparable size, 
namely, about 1.7 m/sec over a large part 
of its course, with local “ peak” values as 
high as 4.5 m/sec. The maximum current 
velocity of the Amazon is only 1.3 m/sec, 
that of the Rhine is 3 m/sec at Basle and 
2 m/sec at Strasbourg, while the Rhone in 
flood attains a maximum velocity of 5 m/sec 
below the point where it is joined by the 
Durance. 


The Congo downstream of Matadi com- 
prises three fairly well-defined portions. 
For the first 50 km or so the river is about 
1 km wide, flowing between relatively steep 
rocky banks (granite and metamorphic 
lava), with a depth of 40-50 m (and as much 
as 80 m in places). Over the next 60 km of 
its course the river is about 5 km wide, with 
numerous islands and sand-banks. Finally, 
the mouth of the river is formed by an 
estuary, 19 km in width and studded with 
continually shifting sand-banks and sub- 
merged bars. The tides mount the river 
as far as Boma. They are imperceptible at 
Matadi, where the only variations in water 
level are due to the seasonal floods, the 
maximum range being about 8 m. 

The quay wall described in this article is 
a “gravity” type wall of conventional 
design, constructed of precast concrete 
blocks. It is remarkable mainly for three 
reasons: 
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Belgian Congo 


(a) the considerable depth of water (max. 
23 m) in which it was constructed; the 
new quay at Matadi is probably the 
highest block type structure of its kind 
in the world. 
the very strong current, which greatly 
hampered the work of construction; 
(c) the unusual subsoil conditions and, in 
particular, the presence of some excep- 
tionally hard rock. 


(b) 





They are each provided with a base, or 
footing, concreted under water. 

A “gravity” type quay wall constructed 
by hollow precast concrete blocks sub- 
sequently filled partly with concrete and 
partly with rubble (Fig. 3). The super- 
structure is concreted in situ. The use 
of hollow blocks has the advantage that 
the blocks can be constructed to larger 
dimensions for a given maximum 
weight, so that the number of handling 
operations is reduced in comparison 
with those required in building a wall 
composed of solid blocks of concrete. 
A “gravity” type quay wall constructed 
of 100-ton solid precast concrete 


(b) 


(c) 


blocks, with an in-situ superstructure 
(Fig. 4). 
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The new quay, which is 700 m in length, 
is an extension of a 1,000 m long existing 
quay. The latter provides a minimum depth 
of water of 8.5 m and is capable of accom- 
modating vessels up to 11,000 tons gross. 
The old quay consists of a deck structure 
carried on steel screw piles, the earth fill on 
the landward side being retained by a 6 m 
high “ gravity” type wall constructed of 
concrete blocks. This form of construction, 
which was first employed at Matadi some 
forty years ago, presented various disad- 
vantages and was not considered to be suit- 
able for the new deep-water extension of the 


quay. 
Alternative Designs Considered 


At the design stage three possible alter- 
native solutions were investigated. 

(a) A quay consisting of a precast rein- 
forced concrete superstructure (beams 
and decking) supported on reinforced 
concrete cylindrical piers, which are 
connected in pairs by capping beams so 
as to form a series of portal frames at 
right angles to the quay and spaced at 
15 m centres (Fig. 2). The cylinders 
are constructed of hollow tubular sec- 
tions, of 3 m external and 2 m internal 
diameter, and filled with concrete. 


Advantages of Gravity Type Wall 


A careful comparison of advantages and 
disadvantages showed this latter solution to 
be the most satisfactory for the present pur- 
pose, i.e., the construction of a wall in deep 
and fast-flowing water. It had the great 
merit of simplicity, providing a strong and 
stable structure, requiring little or no main- 
tenance. It was a well-established, “ clas- 
sic” form of construction, with little likeli- 
hood of unforeseen snags arising from the 
structural design itself, and affording a con- 
siderable margin of safety against mishaps 
due to accidental overloading (collision of 
vessels with the structure). In addition, 
the blocks, of simple shape, would be manu- 
factured in a precasting yard under favour- 
able conditions of quality control. 

To obtain a suitably level base for the 
quay wall, a shallow trench had to be 
formed in the longitudinal direction of the 
structure, involving the excavation of rock 
and a certain amount of overlying alluvial 
material. For the most part the rock was 
of medium hardness, disintegrated at the 
surface. There was, however, one relatively 
small region of exceptionally hard rock 
which the preliminary trial borings had 
failed to reveal and which, for a time, pre- 
sented a serious obstacle to the progress of 
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the work. The rock in question was a rare 
geological formation, a volcanic “chimney” 
of quartzose epidotite with the extremely 
high crushing strength of 4,870 kg/cm’, 
exceeding that of the hardest known rocks 
such as basalt (which has a crushing 
strength of 4,500 kg/cm’). Its hardness 
was more than 6 on the Mohs scale and was 
greater than that of ordinary steel. The 
specific gravity of this material was 3.25. 

Attempts to shatter this rock by percus- 
sion—using a machine with a chisel fitted 
with a 12-ton drop weight operated from a 
rig installed on a pontoon—were quite in- 
effectual. Considerable difficulties arose 
not only from the hardness of the rock, but 
also from the strong current, which made 


Quay Wall at Matadi—continued 


satisfactory progress was achieved, though 
the bits had to be renewed every 10-15 m 
of hole drilled. 


Difficult Blasting Operations 


The blast-holes were initially charged with 
explosive by divers working on the river 
bed. These men had a particularly difficult 
and dangerous job, as they had to operate 
at depths of nearly 25 m in inky black 
water with a very strong current and eddies 
that continually threatened to sweep them 
off their feet. To give the divers some pro- 
tection against the current while charging 
the holes, a kind of screen was provided by 
suspending a curtain of rolled steel channel 
sections from a pontoon. This proved to 
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the manceuvring and accurate positioning 
of the pontoon an awkward and time-con- 
suming operation. This method was soon 
abandoned, and it was decided to drill blast- 
holes in the rock by means of two 
compressed-air-driven percussion drills 
mounted on a special drilling platform con- 
sisting of a pontoon supported on the bed 
of the river by means of four “spuds” 
(legs). Although this arrangement enabled 
the effect of the current to be overcome, it 
also had to abandoned after a time, as the 
rock was too hard: there was considerable 
wastage of drill bits, and the rate of drilling 
attained was barely 20 cm per hour. 
Finally, the contractors had to recourse to 
rotary rock drills equipped with diamond 
bits. With these machines reasonably 
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be an unwieldy and ineffective device. A 
sort of protective box or pen, 4 m by 4m 
in size and constructed of scaffold tubes 
sheathed with planks, was equally unsuc- 
cessful, inasmuch as it was seized by the 
current and swung about, so that it was 
almost impossible to manceuvre it into the 
correct position on the river bed. Finally, 
a smaller box was employed, which was 
securely fixed to the drill pipe of the drilling 
platform. 

It was initially attempted to fire a large 
number of blast-holes simultaneously, with 
the aid of detonating fuse. Damage to the 
fuse due to rubbing against the rock, in 
consequence of the current and the eddies, 
resulted in failure to explode all the charges. 
The holes were thereupon recharged and 


fired singly or in groups of two or at 10st 
three, using electric detonators. At rst, 
the holes were charged with explosi — by 
divers. Subsequently, however, che zing 
was done directly from the surface « the 
water through tubes. About ten - ast- 
holes per shift were fired in this way 
Excavation of the softer material -— of 
which there was only a fairly small que tity 
—was done by means of grabs worked oy a 
crane mounted on a pontoon. Some? ing 
like half the working time was los: in 
manceuvring the pontoon and getting the 
grab into the right position. This me:hod 
of excavation was subsequently abandoned 
in favour of a 300 h.p. multi-bucket dredger 
which loaded the material into barges, 
This proved to be a more satisfactory pro- 
cedure, though manceuvring and mooring 
the dredger again presented unavoidable 
difficulties in consequence of the current. 
The base for the quay wall was levelled 
by divers. The stones used for forming the 
base were dropped to the bottom of the 
water through telescopic pipes from a pon- 
toon, which was manceuvred in accordance 
with telephoned instructions from the 
divers. This work of forming and levelling 
the base proceeded behind the concrete 
blocks which had already been installed in 
position upstream of the divers and which 


_ protected them from the full force of the 


current. Once the base had been levelled, 
the placing of the blocks was a relatively 
simple matter. They were handled and 
lowered by means of a floating crane. These 
operations presented no special difficulties. 








Port Improvements in North Viet Nam 

Plans for the reconstruction of the Port 
of Haiphong have been accepted by the 
Vietnamese Government. The work will be 
undertaken in two stages, the first of which 
will comprise the installation of cargo hand- 
ling facilities and the introduction of 
mechanisation, which will increase the 
port’s capacity by about a quarter. The 
second stage will include new berthing 
facilities which are to be built on the Kya 
Kam River and in Bai Tai Bay and will be 
capable of accommodating ships of large 
tonnage. 

Improvements are also recommended for 
the Port of Hong-gai, used almost exclu- 
sively for the shipment of coal from the 
adjacent anthracite mines, the output from 
which constitutes at present the major item 
in Viet Nam exports. In anticipation of 
increased production and export of coal, 
sheds are to be built for the storage of coal 
awaiting shipment and new electric gantry 
cranes are to be installed. The power sup- 
ply system is to be expanded and new rail- 
way sidings are to be made to meet the 
increased trade. 
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Reinforced Plastics in Buoy 
Construction 


By W. G. BROOKER 
{Gas Accumulator Co. (United Kingdom) Ltd.] 





[wo months ago Trinity House laid a prototype plastic light 
buoy in the Southern half of the Cork Hole, off Harwich. It is 
stay in this position for at least a year so that the influence 
the sea upon this revolutionary application of reinforced plas- 
tics may be studied under actual service conditions. 

The general form of this buoy has become familiar to many 
people as a result of its having been the basis of the television 
serial, “ Starr & Co.”, which was broadcast during 1958, and, in 
fact, the original prototype which was used in that serial has been 
moored in the Thames at Brentford ever since it was placed in 
the water by “ Joseph Starr and his staff.” Here it was subjected 
to stability and other tests and continues to serve a very useful 
purpose in that the effects of long exposure are under constant 
observation. 

As a result of the information and experience gained in this 
way, a second prototype was made. The modifications embodied 
in it were purely of a constructional nature and directed towards 
strengthening the buoy mechanically to meet the severe mechani- 
cal stresses which the sea imposes. It was not found necessary 
to alter the general form of the buoy, its riding characteristics 
having been found to coincide very closely with the original cal- 
culations and to be entirely suitable for the service for which it 
was designed. (See Fig. 1). 

This is the prototype buoy which is now in the North Sea. 


+ 
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Plastics at Sea 


Glass fibre reinforced plastics are of comparatively recent intro- 
duction into this country and when one meets a material which 
combines strength with lightness and resistance to corrosion, the 
natural tendency is to attempt to apply it to the field in which one 
is particularly interested. If this should be connected with the 
sea, then the desire to use such a material is very great indeed 
because the sea is a very severe master both chemically and 
mechanically. 

To the designer of light buoys, the reliability of which must be 
beyond doubt, reinforced plastics appear to offer an answer to 
the so far unattainable demands of the Buoyage Authority for 
lightness and resistance to corrosion, to assist them in their 
important work of maintaining these navigational aids, It soon 
becomes evident, however, that it is unwise to adopt a design 
which is based upon steel. Apart from the differences in mechani- 
cal properties of the two materials, due regard must be raid to 
the economics of the change, the cost of the glass and resin being 
several times that of steel, weight for weight. 

In designing this buoy, therefore, the problem was tackled 
from first principles and this resulted in a rather novel design 
having a number of accidental features which, in the preliminary 
stages at least, were not sought. 


Choice of Service 


In considering the design, it was first necessary to decide upon 
the service it would be expected to give. It was found that by 
far the greatest demand among Lighthouse and Buoyage Authori- 
ties is for a skirt keel buoy which will support a 200 mm. lantern 
and flasher about 11-ft. or 12-ft. above sea level and which will 
carry four A-50 acetylene accumulators, which are sufficient to 
supply a flasher with a 20-litre burner for one year. 

This equipment together weighs about 12 cwt. and is normally 
carried in an 8-ft. or 10-ft. steel skirt keel buoy, which, fully 
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equipped, weighs something like 6 tons. 

It was decided to attempt the design of a buoy to fulfil this 
service since such a buoy would be of the widest possible benefit 
especially to the many authorities with limited facilities. 


Construction of the Buoy 


It is seen that the essential equipment of the light buoy consists 
of acetylene accumulators contained in a watertight housing 
which supports a lantern with its flasher and radar reflector some 
10-ft. or 12-ft. above it. 

If this equipment were embodied in a rigid structure, it could 
be made to float by attaching a buoyancy chamber round it and 
the proper riding characteristics could be imparted by adding a 
suitable amount of ballast to the bottom of the accumulator 
housing. Basically, this is the form of construction which has 
been adopted for the AGA Buoy. 





Fig. 1. 


The general method of construction is shown in Fig. 2, from 
which it will be seen that the ballast weight supports the centre 
cylindrical accumulator housing and the half-ton of acetylene 
accumulators which it contains. Betwen the ballast weight and 
the radiating arms at the top of the accumulator pocket is a rigid 
framework of castings and rods. The lantern is carried on a 
trestle supported by four radiating arms which also embody lift- 
ing eyes. The lower castings springing from the ballast weight 
form a platform to which are clamped eight segmental buoyancy 
chambers. 

Collisions in closely navigated waters are not infrequent and 
steel buoys often suffer considerable damage. It is unlikely, 
therefore, that plastic buoys will escape damage, but it may be 
that because of their lightness they will suffer less. However, 
the employment of a number of separate buoyancy chambers is 
a considerable safeguard against the loss of the buoy and its 
equipment by sinking since three chambers are sufficient to sup- 
port the buoy. 

Fig. 3 shows the buoy being lowered over the side of the Trinity 
House tender immediately prior to its being laid: This shows 
clearly the other features in the design and construction of the 
buoy. These are as follows: 
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Reinforced Plastics in Buoy Construction—continued 


Fender.—The fender is a segmental one made of reinforced 
plastics and assembled with neoprene discs to provide a cushion- 
ing effect. As will be seen from the photograph, it encircles the 
prototype buoy at the waterline, but, in deference to a good deal 
of opinion, provision has been made for a fender to be fitted 
around the top of the buoy body, either alternatively or 
additionally. 


Trunnion Mooring Eyes.—In order that the buoy should ride 
in an upright position in a current or tide, it is important that 
the point of attachment of moorings should coincide with the 
underwater centre of pressure of the buoy. This latter occurs 
some distance up the buoyancy chambers so that solid mooring 
eyes would have to project appreciably. Trunnion mooring eyes 
have, therefore, been adopted and this neat method of attach- 
ment of moorings can be clearly seen. 

The trunnion arms are bushed and these bushes and the stain- 
less steel pins on which they oscillate are replaceable. 


Trestle and Daymarks.—The trestle is of tubular construction 
for strength and lightness. It is intended to develop segmental 
interchangeable daymarks (can, cone and sphere) which may be 
attached to the trestle according to the service required. 


LANTERN 








8-BUOYANCY TANKS 


4-LIFTING EYES 


ALTERNATIVE POSi- 
TION FOR FENDER 


FENDER 








BALLAST WEIGHT 
RE 
ACCUMULATOR POCKET 


Materials 


The plastic components are made of 14 oz. chopped strand mat 
impregnated with polyester resin containing a black pigment. 
Other buoys are now under construction for Government Depart- 
ments, and very good results, using yellow and red pigments, 
have been achieved. 

Where greater strength is required, a woven glass cloth has 
been introduced into the laminate. To form strengthening 


** The Dock and Harbour Authority ” hopes to publish technical data on 
this relatively new iron in the near future. 
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corrugations inside the buoyancy chambers, wood of half rv nd 
section has been incorporated, but it is the formed corrugat: 1s, 
and not the wood, which are relied upon. 

Turning to the metal components, the choice of a suit ble 
metal was an anxious one and many possibilities were exami: ed, 
Having regard to all the factors involved, not forgetting the ce )n- 
omics of the project, the final choice fell upon spheroidal grap ite 
iron. Its ability to withstand shock and resistance to corro: on 
commended it.* The metal components of the initial buoys re 
being hot galvanised and painted with plastic paints. 
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Fig. 3. 


This is briefly the line of thought which was followed in the 
development of the AGA Plastic Buoy, but a number of other 
minor considerations have exerted their influence. The adoption 
of eight segmental buoyancy chambers was decided upon as a 
safeguard against loss in collision which this affords. It would, 
however, have been equally safe had there been only one chamber 
in the form of a ring, but divided into watertight compartments 
by bulkheads. Alternatively, this single ring could have been 
filled with a cellular plastic foam to have achieved much the same 
purpose. But the multi-chamber design has the advantage that 
damaged chambers can be moved and replaced on the deck of the 
buoy tender without disconnecting the moorings. 

Damaged chambers are, of course, repairable, but this is better 
done in the more easily controlled conditions in a depot rather 
than at sea. The equipment required for repair is simple and 


(concluded at foot of following page) 
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New Firefloat for Swansea Docks 


ch year 3,000,000 tons of crude oil is imported by The 
Br sh Petroleum Company at Queen’s Dock, Swansea, for 
ref ing by BP Refinery (Llandarcy) Ltd., and subsequently, a 
wh.'e range products varying from motor spirit to fuel oils, 
is «xported. 

9 deal with an outbreaks of fire on tankers while in the port 
an unusual craft—named the “BP Firemaster’”—has been 
designed by the Engineering Department of BP Tanker Company 
pn the basis of experience gained in using sea-going tugs for fire- 
ficiting duties. These specially equipped sea-going tugs have 
their place in some conditions, but are not suited economically 
to in-dock working and, due to their dual purpose, they have 
disadvantages over a specially designed craft. In particular, in 
some conditions a tug cannot maintain a steady position close 
to the scene of the fire, due to the reaction from the force of 
the water jets which tends to push the tug away. The exception 
is where the tug is fighting the fire head-on when it can use its 
engines to counter the force of the jets, but even in this case 
a strong cross wind can make it difficult for a tug to keep its 
position. Another disadvantage of the orthodox fire-fighting 
tug is its inability to use the maximum number of mechanical 
jets in any one direction. 

The Swansea firefloat has been designed with a single purpose 
in view. Its engine arrangement will enable it to move it any 
direction, or conversely to maintain its position against the force 
of the water jets and wind forces, regardless of the direction in 
which they are used. The water jets are so arranged that seven 
of the nine can be used in any direction simultaneously. 

The main features of the “ BP Firemaster”, which has been 
constructed for the BP Tanker Company by R. S. Hayes (Pem- 
broke Dock) Ltd., are two 33-ton pontoons, each 60-ft. long and 
14-ft. wide, and spaced 8-ft. apart. These pontoons are joined 
together at deck level, and also at their base by elliptical tubes 
to form a “catamaran”. Surmounting the catamaran hull are 
four tubular supports which form a tower on which two platforms 
and a control cabin are mounted. 

The fire-fighting layout has been designed in collaboration 
with Merryweather and Sons. There are a total of nine 4-in. 
gear operated fire-fighting nozzles, or ‘monitors’ as they are 
generally known. Four of these monitors are mounted on the 
lower platform which is 23-ft. above deck level, four are fitted 
to the middle platform at about 30-ft. above deck level, and one 
on the top of the Chief Fire Master’s control cabin which is at 
the top of the tower. The tower has a total height of about 
40-ft. above water level, so that water or foam can be directed 
on to the decks of any tanker, whether in light or loaded con- 
dition. 

The fire-fighting and salvage pumping capacity of the firefloat 
is 4,000 gallons of water per minute at 1001b. per square inch, 
and the foam capacity is 12,500 gallons per minute. Water or 





Reinforced Plastics in Buoy Construction—continued 


the work can be carried out by a labourer of average intelligence 
after brief tuition. 

Another factor which influenced the design was the advantage 
of being able to disassemble the buoy piece small for transport 
overseas. The cost of transporting the conventional steel buoy 
bears heavily against sales in overseas markets. This feature is 
also an advantage to authorities in this country in that they are 
able to transport buoys from depot to depot without special 
transport. 

It remains to see how the buoy will stand up to the conditions 
at Harwich. Other buoys are nearing completion and will be 
moored in positions at home and abroad where they will be 
severely tested by the stresses and strains of sea and air. 
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foam can be discharged from any one or a number of the 
monitors independently, giving the Fire Master full mobility of 
water or foam requirements. 

In addition to the main pumping units each pumproom con- 
tains an 11.5 KW generator direct driven by a Lister-Blackstone 
FRBMA diesel engine developing 24 BHP, a belt driven 3 KW 
24/32 volt batteries, a motor-driven Gilkes Gordon bilge pump 
and a motor-driven Hanworthy foam pump. 

Propulsion of the firefloat is by two Harbormaster out- 
board propulsion un‘ts situated at the forward and after ends, 
and each operated by Dorman KUD 6-cylinder diesel engines 
of 140 BHP and fitted with Bryce Berger “ Handraulic”’ start- 
ing. Both these units can be started and operated from the 
wheelhouse, and as each propeller can be rotated through 360 
degrees, movement in any direction can be obtained, and the 
firefloat held in any required position against the thrust of 
the monitor jets. 

Among the special facilities in the Chief Fire Master’s control 
cabin is a loud-hailer talk-back system to enable instructions to 














undergoing trials in Swansea Harbour. 


“‘B.P. Firemaster ” 


be given to the navigation house, engine rooms and the firemen 
manning the monitors. A portable walkie-talkie wireless set 
can also be used. 

An interesting feature is the fitting of heavy lorry wheels 
at the forward and after ends of each pontoon to assist the 
movement of the firefloat along the side of a ship. 

When not in use, the “ BP Firemaster”’ will be moored along- 
side a small jetty in Queen’s Dock by quick release mooring 
ropes, and will be maintained permanently ready for service 
with a regular crew of two, one man for navigation purposes 
and the other for starting up the diesel driven fire pumps and 
and propulsion units. All the engines are push-button started 
so that water or foam can be available at any monitor within 
a few seconds. 

On the main deck between the pumproom skylights is the 
accommodation for the watch-keepers, consisting of a weil fitted- 
out cabin with sette2s, tables and lockers. On the port side 
of this cabin there is a small galley, and to the starboard side, 
toilet accommodation. The cross alieyway at the after end 
gives access to port and starboard pumprooms. 

The fire-fighting personnel will be drawn from the Swansea 
Fire Service who will be able to man the firefloat within three 
or four minutes of call and the float will be under full control 
of the Chief Fire Master. 
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Manufacturers’ Announcements 


Shipyard Cranes 


Since the war, most shipbuilding companies in the United 
Kingdom have carried out extensive reconstruction schemes in 
order to take full advantage of new methods of welded construc- 
tion. For service on the berths, travelling cranes of large 
capacity are necessary and some controversy has developed 
regarding the best type of crane to undertake the duties required. 
Various shipyard engineers have investigated this matter and 
some have come to the conclusion that the cantilever crane is 
the machine best suited to their requirements. This design 
of crane provides positive structural support for the load 
throughout except for the hoisting ropes, level line operation 
between maximum and minimum radius and a small minimum 
radius which avoids excessive use of supplementary motions 
for load positioning. 

It is contended that cranes with long jibs sustained by derrick- 
ing ropes provide certain undesirable features. Apart from wear 
on derricking ropes, inspection and maintenance is hazardous 
due to inaccessibility and the replacement of ropes presents a 
problem in sustaining the jib since any interference with an un- 
balanced suspension system is dangerous. This disadvantage 
does not, of course, occur in jib cranes if positive jib balancing 














is achieved or where mechanical linkage or screws provide the 
actuating medium. 

The height of shipyard berth cranes is determined by the 
clearance required from the ships hull but with cantilever type 
cranes an excessive load suspension distance is avoided through- 
out the operating range compared with jib type cranes which 
usually have a much greater height to the point of the jib. In 
shipyards where accurate spotting of the load is desirable, this 
is an important feature since it may be necessary to suspend 
loads for a protracted period while joint connections are made. 

Sir Wm. Arrol and Co, Ltd., have supplied many shipyards 
with electric travelling cantilever cranes up to 60 tons capacity 
and the recent development in the West Yard of Messrs. John 
Brown and Co. (Clydebank) Ltd. is typical of many such instal- 
lations. The accompanying photograph illustrates the layout 
which comprises one 60 ton Undertrussed Travelling Crane, one 
60 ton Overtrussed Travelling Crane, one 60 ton Overtrussed 
Fixed Crane and one 40 ton Overtrussed Travelling Crane. 
Where cantilever cranes are used on common tracks, or they 
overlap, it is customary to alternate between overtrussed and 
undertrussed types for clearance purposes. Proximity devices 
are fitted which indicate to the operators the relative positions 
and movements of adjacent cranes. 

The travelling cranes operate on tracks at 32-ft. centres and 
each is mounted on a total of 16 rail wheels or 4 rail wheels at 
each corner carried on equalising bogies and driven by twin 
motors which are electrically connected. The current supply to 
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the cranes is collected by means of large radial type wi ght 
operated cable drum fitted with suitable lengths of fle. ble 
trailing cable. 

Twin drives are also employed to slew the cantilevers through 
reductions of worm and spur gearing to pinions which en age 
large diameter pin racks. Easily adjusted slip devices are 
embodied in the motion to prevent excessive overloads on the 
gearing during periods of acceleration and deceleration. Each 
cantilever is supported on a large spherical roller footstep b.ar- 
ing running in oil mounted at the bottom of the mast wiile 
horizontal rollers adjustably mounted on bogies engage a roller 
path fitted at the top of the tower. 

On the trolley, which carries the main hoist return pulleys, an 
auxiliary hoist winch of 5 tons capacity is fitted and the troiley 
is traversed along the front cantilever by means of racking gear 
which is positioned at the end of the rear cantilever adjacent to 
the main hoisting gear. A change gear operated from the drivers 
cabin provides for alternative speeds on the main hoist. 

British Standard Crane Specifications provide for an 
operational wind pressure of 5lbs. per square ft. with an out 
of service allowance of 30 lbs. per square ft. In the case of ship- 
yard cranes manufactured by Sir Wm. Arrol and Co. Ltd., the 
service wind allowance is increased to 10lbs. per square ft. 
(approximately 55 miles per hour) as it is recognised that it might 
be necessary to suspend the load for a protracted period. It is 
dangerous to handle bulky shipyard loads in wind pressures 
above this figure, since they tend to become unmanageable— 
whatever type of crane is employed. Anemometers are fitted 
to give visual and audible warning of gale conditions and anchor- 
ages are also provided to secure the cranes under these circum- 
stances to the tracks. 


American Portable Dredge 


The “ Hydra-Drive ” portable dredge manufactured by Ameri- 
can Marine and Machinery Company, Nashville, Tennessee, 
U.S.A., has a new drive system which is claimed to give twice the 
power with variable speed swing and cutter. A ladder having 
removable sections is provided to give efficient dredging at 
variable depths and, if necessary, an additional engine can be 
installed in the field to drive the pump without loss in capacity 
when pumping at extreme distances or elevations. 

The compact “ Hydra-Drive ” system enables this dredge to be 
completely portable and easily assembled in two days ready for 
operation, enabling the dredging contractor to do the many small 
jobs that arise in different locations. Less maintenance is needed 
than with the normal dredge, because there are 80 per cent less 
moving parts to wear out. A control system for all machinery is 
housed in an elevated control room, giving complete vision of 
dredging operations. 

Production model portable dredges are available from stock 
in 8-in. to 18-in. sizes on lease or sale basis. The Company also 
builds and designs custom dredges, towboats, barges, and 
workboats. 


Expansion Jointing Development 


Tretol Ltd., in conjunction with Servicised Products Corpora- 
tion of Chicago, U.S.A., have commenced to manufacture in the 
United Kingdom the well-known range of Servicised expansion 
jointing materials, These will be marketed through the newly 
formed Tretol-Servicised Ltd. Products will include Kork-Pak, 
a pre-formed joint filler available in a wide variety of thicknesses 
up to l-in. and showing a maximum loss of only 3%, of its weight 
after compression, as well as a comprehensive range of other 
expansion jointing products. 

Another product new to this country is the patented Split Type 
Rubber Waterstop, which has been widely used in the United 
States. The advantage of this type of seal is that it reduces the 
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Manufacturers’ Announcements—continued 


for complicated split form work and so reduces installation 


nee 


cos! 
Tere is a wide range of sealing compounds available for use 


in expansion jointing. Para-Plastic 41 and 44 will be of con- 
siderable interest, as these sealing compounds possess such a 
high standard of adhesion that primers can be completely 
eliminated. Road Research Laboratory experiments have 
revealed that the type of sealing compound giving the best 
results was found to be a material conforming to American 
Federal Specification SS-S-164(1), and to this Para-Plastic 41 
fully complies while at the same time meeting the penetration 
requirements of British Standard 2499. 

fretol-Servicised Ltd. aim to provide technical advice and 
assistance on all types of expansion jointing problems. Technical 
literature is available from the Technical Sales Office, 2 Caxton 
Street, London, S.W.1. 


New Cranes for Middlesbrough 


The equipment at Dent’s wharf, Middlesbrough, is to be 
modernised. An order for three new cranes, costing about 
£60,000, has been placed with Stothert and Pitt Ltd., and it is 
expected that the cranes, which will replace three of the older 
cranes at the wharf, will be delivered by the end of the year. 
The wharf has 13 cranes in operation of a varying lifting capacity, 
all of which have been supplied by Stothert and Pitt. The new 
cranes are all-electric and of the latest tubular type embodying 
innovations which include easy assembly and improved controls. 
They are hydraulic and can be lowered to ground level for easy 
maintenance, the jib of each having an operational radius of 65-ft. 
Cranes of a similar type are now in regular service at the Port of 
London and the Port of Bristol Authority has also placed an 
order for a number. 


Development of Heavy Duty Hoses 


Recently developed for heavy duty, high pressure service is 
the Goodyear Fire Chemical Hose (Style 223), which has been 
specially designed for wash-down duties and fire fighting on 
tankers with both water and chemical foam. It is also suitable 
for fire fighting duties in refineries. 

The hose, manufactured in 50-ft. or 60-ft. lengths, has a 
smooth 2}-in. bore which ensures maximum flow. Extremely 
flexible and light in weight, it has a guaranteed test pressure, on 
delivery of 400 p.s.i. The tube consists of a smooth, seamless 
and non-porous synthetic rubber which is reinforced with a 





Fire Chemical Hose. 


braided, high tensile, synthetic fibre yarn. The synthetic rubber 
cover gives high resistance to wear and abrasions in addition to 
withstanding the effects of oils, greases and dilute acids. 
Although the hose may be used with several types of fittings, 
one coupling in particular—the internal expansion ring type, 
with pin-lug—is supplied and recommended. This is a per- 
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manent coupling available with Fire Hose threads. 

Another hose developed by the Company for the bulk handling 
of dry materials is particularly well suited for the transfer from 
ship-to-shore of cargoes such as grain, dry chemicals in crystal 
powder form, fertilisers and similar materials which are not 
highly abrasive. The smooth uniform bore of the tube and its 
substantial thickness of abrasion-resistant rubber ensure maxi- 
mum capacity and service. 

The Goodyear Dry Materials Hose (Style 273 x 243) is sup- 
plied in lengths to suit the site and application. It can be built 
with enlarged ends for fitting couplings or with soft ends for 
clipping to existing pipework or hopper feed tubes. The seam- 
less 3/16-in. smooth-bore tube of high grade rubber is reinforced 
by three piles of strong, close woven fabric and a helix of round, 
steel wire embedded in the rubber whilst the cover consists of 
medium-gauge, abrasion-resisting compound. 

Lightweight and flexible, the hose has a maximum working 
pressure of 50 p.s.i. and is made in bore sizes of 2}-in. and 4-in. 


Rubber Fendering Products 
The use of rubber fendering for docks, wharves, piers and 
dolphins is growing steadily with the ever-increasing size of 
ships and the high cost of steel-and-concrete dock construction. 











Rubber fendering at Bede Quay, Hebburn-on-Tyne. 


These two factors indicate the necessity of adequate, non- 
deteriorating fender systems. 

The North British Rubber Company of Edinburgh, who are 
associated with the United States Rubber Company who have 
carried out installations of marine fendering all over the world, 
is developing a variety of large rubber fenders for docks, as well 
as smaller types for light craft, tugs, barges. 

An interesting example of dock fendering is the new installa- 
tion at Bede Quay Hebburn-on-Tyne, where some sixty-six 
rubber fenders, each 84-ft. in length with outside diameter of 
15 inches have been slung along the quay coping. Each section 
weighs over 44-cwt. making an overall weight of about 15 tons. 

Another example is the supply of 6-ft. lengths of 7-in. outside 
diameter hollow core fender as protection for the Clyde Pilotage 
Authority’s pilot boat ‘“‘Cumbrae”’. This 100 tons cutter is used 
chiefly to carry pilots to vessels at the Cumbrae Heads, some 16 
miles down the River Clyde. As it is necessary for the cutter 
to go alongside the vessel requiring a pilot in all weathers, a 
strongly constructed hull is essential, and to reduce the force of 
impact to the minimum, the rubber fendering has been slung 
to lie over a doubling plate at deck level, where maximum 
strength is obtained. 
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Mobile Jib Crane for Handling Bales 


Taylor Stoker Co. Ltd., of London, have designed and manu- 
factured a mobile slewing jib-crane to suit the particular require- 
ments of Colonial and Eagle Wharves Ltd, This special-purpose 
crane was needed to handle more than a thousand bales of wool 
per day. Only two men are employed for loading; one on the 
lorry and the other to operate the crane, while a team of porters 
conveys the bales from the quay and weighbridge. 

The lift height of the crane is approximately 18-ft. and the 
operating radius approximately 10-ft. It is fitted with two- 
speed motors, providing lifting speeds of 28-ft/min. and 85-ft./ 
min., and travelling speeds of 12-ft./min. and 40-ft./min. The jib 
is capable of slewing 90° in 6 seconds and can rotate full-circle. 











Mobile jib crane loading bales on to a lorry. 


All the operating equipment is enclosed with steel casing having 
removable panels to provide access. Bolted construction was 
employed throughout and there is a built-in platform with an 
access ladder. Current supply to the crane is by means of a 
flexible cable overhead from a power point. 

Besides lifting and slewing, the crane is capable of travelling 
along a pair of rails to suit the loading requirements. It is elec- 
trically operated and the controls are duplicated for ease of 
operation from either side. 


Trailing Suction Hopper Dredger 


The Brazilian Government in 1958 ordered from I.H.C. 
Holland at The Hague a complete dredger fleet, consisting. of 
2 twin-screw trailing suction hopper dredgers; 1 stationary 
cutter suction dredger, complete with floating pipeline, shore 
pipeline and landing pontoon; | diesel driven tug of 360 h.p.; 1 
service boat; | diesel driven floating sheerlegs; 1 diesel driven 
oil and water barge; 1 barge with a 2 tons mast and derrick and 
1 booster station with 20-in. pump. 

The first of the two trailing suction hopper dredgers, named 
“Minas Gerais” was launched from the N.V. Scheepsbouwwerf 
and Machinefabriek “ De Klop” at Sliedrecht on February 24th, 
1960. The main dimensions of this dredger are 71.55m. in 
length by 13m. in width and 5.40 m. deep, and she is built to 
the highest requirements of Lloyd’s Register of Shipping. She 
has a hopper capacity of 800 cu. m. and the hopper well is 
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Manufacturers’ Announcements - continued 


provided with bottom doors for discharging the spoil a 


ea, 
For loading the vessel will be equipped with two flexible side 
suction tubes, patented by I.H.C. Holland, provided with ‘rag 


heads of special design. With these a dredging depth of | | m, 
can be attained and, in addition, it will be possible to wor! the 
dredger in a swell. 

The machinery consists of 4 eight-cylinder Stork-Ric rdo 
diesel engines, each developing 525 h.p. and 2 three-cyli) der 
diesel engines each developing 156 h.p. These diesel eng nes 
drive a number of generators, providing electric current for the 
motors, propellers, sand pumps, deck and engine room auxilia ies, 
The bottom doors of the hopper well are electric-hydraulic illy 
operated from the wheelhouse, from which also the compiete 
propelling installation is centrally operated. 

The crew will comprise a total of 43 men and the vessel will 
be equipped with all navigation aids such as radar, radio trans- 
mitters, draught indicator, etc. After completion later this year 
the dredger will sail under her own power to Rio de Janeiro, her 
port of destination. 

The stationary cutter suction dredger “ Mato Grosso” and 
the rest of the fleet have already been completed and are being 
transported to Brazil. The second trailing suction hopper 
dredger will follow early in 1961. 


Crane and Hoist Control 


Many attempts have been made in the past to produce a device 
which would go between crane hook and load to accurately 
measure the load and allow, when some delicate lift was in pro- 
gress, slow and accurate inching down or up to place it in 
position with the crane locked. It is believed that Mefco Hydra- 
Set, a device which has recently been introduced into the United 
Kingdom, successfully satisfies these requirements. 

The Hydra-Set is an entirely self-contained unit, ready for use 
with any type of crane. The upper eye of the set is connected to 
the crane line or hook, the lower eye to the load. The crane 
operator, using his normal controls, brings the load into approxi- 
mate position above the point where it is to be finally lowered 
or placed, then sets the crane brakes to hold the load secure. 
Control of the load then passes to the operator of the Hydra-Set 
who is at the visual point of contact and so can control the final 
movements independent of the crane operator. The Hydra-Set 
operator then adjusts the load by means of a control valve which 
can be operated from a distance by means of a remote control 
line and reel connected to the lever. With the load safely in 
place the crane driver releases the brakes and the Hydra-Set 
then closes automatically ready for another lift. 

The Hydra-Set provides rigging aid and when attached in sling 
lines, permits easy accurate adjustment of the sling lengths; it 
serves as strain gauge by instantly indicating unexpected loss 
or gain in registered weight; and it acts as a crane scale, auto- 
matically showing the weight of a load as soon as it is suspended 
on the hook. It is claimed to have considerable possibilities for 
weighing and adjusting when used on mobile and truck cranes. 

The device is manufactured by Mefco Sales and Service Cor- 
poration, 131 North Fifth Avenue, Arcadia, California, U.S.A. 
and is supplied in Great Britain by Cole, Wardlaw and Co., 39/41 
New Broad St., London. 








DAVIES INVESTMENTS LIMITED 
BANK Its 
Continue to offer 74% per annum on deposits, 
with extra 4% added annually on each £500 unit. 
Details and Audited Balance Sheet from Investment Dept. DH. 
DAVIES INVESTMENTS LTD. 
DANES INN HOUSE, 265 STRAND, LONDON, WC2 
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Silhouetted against a grey London sky these Stothert’ & 
Pitt 3 and 5 ton cranes with maximum radii varying from 


P.L.A. 
65 ft. to 90 ft. stretch as far as the eye can see. 
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Many thousands of miles away, 3 ton cranes with 3 KANDLA, 
legged trucks and a maximum radius of 75 ft. speed up INDIA 
cargo handling in India. Also in use at the same port 
are 6 and 10 ton cranes with maximum radii up to 75 ft. 


In East Africa, the use of Stothert & Pitt 3 ton cranes BEIRA, 
with a 55 ft. maximum radius ensures the quick turn 


EAST AFRICA 
round of large cargo ships. 


Always busy are these 3/5 ton semi-portal cranes with GOTHENBURG, 
maximum radii of 96 ft. and 69 ft. which dominate a SWEDEN 
dockside scene in Sweden. 


STOTHERT & PITT CRANES 


— FIRST IMPRESSIONS OF THE WORLD’S BIG PORTS 
STOTHERT & PITT LTD 


ENGINEERS BATH 
London Office : 38 Victoria Street, S$.W.1. 





ENGLAND 


Midlands Office: Great Western Buildings, 6 Livery Street, Birmingham 3 
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THE DECCA NAVIGATOR COMPANY LTD 


introduce 




















a new offshore survey system operating on 


high frequencies using lightweight equipment 


HI-FIX offers for the first time a system that is: 


precise, compact, lightweight, highly mobile and suitable for all forms 

of hydrography, offshore exploration, engineering survey, dredging, etc. 

free from the bugbears of ‘beat notes’, modulated transmissions, multiple 
frequencies, reference stations, wide bandwidths and interference. 

based on the sound principles and employing the same techniques as the 
Decca Navigator System which is now used in its basic forms by more than 
6,000 vessels, to say nothing of the many survey chains throughout the world. 
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KI-FIX equipment can be deployed in either the TWO RANGE or HYPERBOLIC forms by deploying 
the master station ashore or on the survey vessel, no equipment changes being required 


TWO-RANGE HI-FIX HYPERBOLIC HI-FIX 
The two-range version gives the maximum The hyperbolic layout provides a 
accuracy obtainable from the system with only high accuracy service for an unlimited 
two shore stations and no lattice charts. numeer of users simultaneously. 


HI-FIX is the answer for those small inshore areas where Hyperbolic 
or Two Range Decca is not justified on economic grounds. 

Normal Decca and Hi-Fix stations can be co-sited to give the 
precision pattern inshore (lane identified by the normal patterns) 
combined with the long working range of the normal Decca System. 


THE DECCA NAVIGATOR COMPANY LIMITED - LONDON - ENGLAND 
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LEVEL-LUFFING 
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(Olean mies 
Adtwerp and Gdynia An audacious, new approach to 


have been booked designing and building harbour cranes 
was made by Holland Cranes. 

The result is the LEPTOPTILUS 
series of standardized level -luffing 
cargo handling cranes. 


The type’s most important 
characteristics are: 
e Low price through standardized 
parts 
e Jib luffs down to the ground 
. at - e Efficient operation 
_ e Easy maintenance through 
unit built features 
e New Look 























The construction is adapted 
throughout to meet the stringent 
requirements put to quay cranes in 
today’s ports. 

Assembly is easy; railway trucks, 
lorries and fork-lift trucks can pass 
underneath. 


A leaflet describing the 
various novel features of the 
LEPTOPTILUS crane is available 


upon request. 


Write today for your copy. 









HOLLAND 
CRANES 
CONRAD-STORK + GUSTO + VERSCHURE 
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TETRAPODS 


protect 


ROTA 


engineers prefer 
tetrapods 


because they 
are more reliable, are easily handled,cut costs by 25% 


it is hard to beat tetrapods when it comes to protecting rubble mound breakwaters. Their 
sturdy legs interlock forming a tough armour that can be depended upon for its roughness, 
permeability and stability. 


Conventional breakwaters cannot stand comparison with equally strong breakwaters 
using tetrapods because of the great savings in... 


... the total amount of material involved in the breakwater, the amount 
of concrete used handling equipment. 
NAVAL BASE ATROTA, IN CADIZ BAY.- Spain 


the jetty is protected by a large embankment of 8, 16, 
and 25ton “tetrapods” 


SOTRAMER Rue Paul-Verlaine 
B.P. 592 Telephone i ib ee 18) 
GRENOBLE - FRANCE 
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‘REPEAT ORDER’ 
“2. FOR 








.with a third Grab Dredger for the Colombo Port Commission 


Chosen with confidence by Port and Harbour Authorities all 
over the world; Priestman Grab Dredgers offer, not only 
efficiency, reliability, and low-cost maintenance; but also a 
high degree of accuracy. 


—And the Priestman System operates in circumstances and 
conditions impossible to other systems of dredging! 


PRIESTMAN BROTHERS LIMITED * HULL * ENGLAND ° TEL: 75111 








FOWLER 


Everything about a Fowler diesel shunter Mi EAN S 

spells functional efficiency. With finger- FASTE R 

tip control and all-round visibility it's 

simple, and non-tiring to drive. Main- HAN DLI N 
tenance requirements are even simpler, 

that’s why this diesel is always ready 

for instant use—shed time is dead time. 





Drivers, shunters and maintenance men 
agree, when it comes to work — hard 
work—there’s nothing to touch a Fowler. 





































































































There is a wide range of Fowler diesels fully described in this 
new technical leaflet, gladly supplied on request. 


JOHN FOWLER & COMPANY (LEEDS) LTD, LEEDS 10. TEL: 30731 
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NUMBER TWENTY-TWO 


1.H.C. HOLLAND NEWS ITEMS 


A BI-MONTHLY BULLETIN ON DEVELOPMENTS IN DREDGING 





EASIER REPAIR OF SUCTION 
TUBE CONNECTION IN 
CUTTER SUCTION DREDGERS 


i ail 


In cutter suction dredgers the suction 
tube carried in the ladder is normally 
connected to the piping inside the dred- 
ger by means of flexible rubber hose, and 
the carrying out of repairs in its neigh- 
bourhood is liable to present difficulties. 
To meet this problem the connecting 
joint between the inside and outside pipes 
is sometimes raised above the waterline 
of the vessel, but this entails the possibi- 
lity of an air lock developing in the event 
of any leakage in the joint. 

I.H.C. Holland have evolved a quite 
simple method whereby the joint can be 
kept below the waterline when the vessel 
is operating, but raised above it for in- 
spection of repair. This is done by pro- 
viding an extra point of support on the 
ladder, consisting in the main of two 
holes through which a loose shaft can be 
inserted a few inches abaft the centre of 
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gravity of the ladder. To raise the rub- 
ber hose connection for access the cut- 
ter ladder is hoisted so that the two holes 
appear above deck level; then the loose 
shaft is inserted so that its ends are sup- 
ported on the reinforced edges of the 
ladder well, which are fitted with guide 
bushes for the ladder shaft and for the 
flange of the extra pipe section with 
which the suction tube is provided. 


It will be obvious that when carried on 
this shaft the entire ladder can be tilted 
by its own weight. The rubber hose con- 
nection which is situated between the 
suction tube proper and the extra pipe 
section with flange is raised to an acces- 
sible position above the waterline. This 
permits repairs or replacements to be 
carried out quickly, reducing idle time 
and the cost of the work to a minimum. 


DID YOU KNOW? 





The Port Authorities of Huelva, Spain, have 
entrusted I.H.C. Holland with the construc- 
tion of a medium large trailing suction 
hopper dredger. The vessel is to be delivered 
within twelve months. 

The main dimensions are 238’ x 44’ x 19’ 6”. 
Hopper capacity: 53,000 cu. ft. 


* 


The bucket dredger “ Kyant-Khaing-Yay ” 
destined to Rangoon was launched on 
January 11, 1960. This dredger was pro- 
cured with a World Bank loan and will be a 
welcome addition to the Burmese dredging 
fleet. 
Delivery will take place in August 1960. 

* 
“Vikas” is the name of a grab hopper 
dredger recently delivered to the Bombay 
Port Trust. This dredger is fitted with four 
grab cranes and a hopper of 28,500 cu. ft. 
(800 m*) carrying capacity. 

* 
Of the two giant tugs under construction for 
the U.A.R.’s Suez Canal Authority the first 
one, “ Mared” is nearing completion. The 
second, “Shahm,” has been _ recently 
launched. 

* 
The cutter suction dredger “‘ Nueve”’ for an 
Italian buyer is nearing completion. With its 
6500 h.p. “Nueve” will be one of the 
strongest dredgers in the world. 


* 


ELECTRIC DRIVES ON DREDGERS is the 
title of the first volume in I.H.C. Holland’s 
new Series of Reprints. A limited number 
of copies is still available for professionally 
interested people. If you write for a copy 
please use business letterhead paper. 
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as seen by 
the operator ofa 


The unusual feature of this crane is that, despite its 
appearance, it is steam driven. Steam available on the 
spot is piped into the crane to provide the motive power 
giving a very economical set up. 


For simplicity, efficiency, economy and easy maintenance 
the BUTTERS DERRICK is the answer : full details are 
available on request. Or call to see us in Glasgow when 
we will be happy to show you design and manufacture in 
progress in our specialised works. 
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BUTTERS BROS. & CO. LTD. 
MACLELLAN STREET - GLASGOW - S.| 


LONDON . THE CRANE WORKS, LONG LANE, HILLINGDON 
MIDDLESEX 


AND AT BIRMINGHAM & NEWCASTLE 
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PICKLING SHOP at Appleby-Frodingham Stee! Company, Scunthorpe Lincs. painted with Evodyne over ~~ 
Photograph by courtesy of Appleby-Frodingham Stee! Company (Branch of the United Steel Companies Limited) 


Paints for Structural Steelwork in Industry must be tough — 
the ideal combination for Acidic conditions is.. 


nO DE DE | over BA) LBD 


‘hes THE PATENTED 
CHLORINATED RUBBER PAINTS RED LEAD PRIME R 


A PRODUCT OF Jey voryy OF STAFFORD 


Manufacturers of BITUGEL, EVOKOTE and EVOTECT paints 


* SEND FOR LITERATURE EVODE LTD., (PAINTS DIVISION) STAFFORD. Telephone: 2241 (5 lines) 
London Office: 82 VICTORIA STREET, S.W.1. Telephone: ABBey 4622 (3 lines) 
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TO BE WELLE LAID 


The resources of R & G are vast and 
various — from design to 
These resources are matched by the 
of the R & G 


in many 


experience and_ skill 


organisation. You will find 


lands R & G installations varying from 


SIDINGS SWITCHES CROSSINGS 


manufacture. 


small underground layouts to complicated 
systems above ground. 

If you need any form of railway 
trackwork, get in touch with R & G. 


Their 


are your surety of satisfaction. 


experience and their resources 


TURNOUTS PREFABRICATED LAYOUTS 


RAILWAY & GENERAL ENGINEERING CO LTD 


Midland Works, Meadow Lane, Nottingham, England. Telegrams: ‘Dot’ Nottingham Telephone: 88092 


London Office: Brettenham House, Lancaster Place, Strand, W.C.2. Tel: TEMple Bar 0535 


Export Office: Imperial House, Dominion Street, London, E.C.2. Tel: MONarch 7000 
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NEW LEAD-IN JETTY 
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This new Lead-in Jetty is 1,000 feet long, 23 feet wide and sited on 
the east side of the Entrance Lock to Kings Dock. 


. 


Client: ‘BRITISH TRANSPORT COMMISSION 

Civil Engineer South Wales Docks: R. H. EDWARDS, M.,1.C.E. 
Consulting Engineers: RENDEL PALMER & TRITTON. 
Aerial Photo by VICTOR HOPKINS, L.T.C.L. 


Contractors: 


J. L. KIER & CO. LTD. Civil Engineering Contractors, 7 LYGON PLACE, WESTMINSTER, $.W.1 
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Dockside Cranes bearing the name 
of ‘Smith’, of Rodley, are familiar 
sights in the ports of the world. 
Made in various sizes to suit site 
conditions or the special 
requirements of the purchaser, they 
are of the most modern design 
Structurally, mechanically.and 
electrically. More and more of them 
FVacmm olciialemlarcoe-it-1em-}amaleliilomr-lale, 
abroad, for the very good reason 
dar-bancal-tim@maciit-leliiamr-lalem-liilell-ialen] 
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electric 
level-luffing portal 
Cale mmelelel ¢-jlel:) 
rod re Walt} 


THOMAS SMITH & SONS (RODLEY) LTD. 
RODLEY - LEEDS - ENGLAND 


Tel. Pudsey 2844 Wires: SMITH RODLEY TELEX 
(Telex No. 55105) 
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SMITH 5-TON 
CAPACITY 
LEVEL-LUFFING 
CRANE supplied 
to Fords of 
Dagenham. 
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| SUCTION AND GRAB DREDGING 
& LAND RECLAMATION CONTRACTORS 









D3 TYPE 


UNIVERSAL MACHINE TOOL 


Saves Valuable space on Shipboard 


Each of the machines can be engaged or disengaged as 
required and they are provided with individual gear 
boxes so that speeds may be changed independent 
of each other. Three machines can be operated 
simultaneously when necessary. These can be Lathe, 
Shaper and Drill or Lathe, Miller and Drill. 


This Universal Machine Tool is invaluable where 
space is strictly limited and for emergency work it 
is unsurpassed as practically every operation within 
the scope of a machine tool can be carried out. 


Write today for details. 


Kk I T Cc Hi E N & WA fe E L T D * Member of the Asquith Machine Tool Corporation 


ARUNDEL STREET, HALIFAX, ENGLAND Telegrams : ‘KAW, Halifax’. Telephone : Halifax 67744 (3 /ines) 
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Photograph by courtesy of the British Transport Commission 
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(Patent) 


HYDRAL- LUTE 


The Clyde Hydral-Luff Crane is an electric crane but. the 
jib is operated from the luffing motor by means of a hydraulic 
cylinder and transmission system. It has established a new standard 
of smooth operation and speed for many companies engaged on 
dockside handling. The electro-hydraulic system simplifies the 
luffing motion, requiring less moving parts and maintenance. These 
factors combined with the speed, capacity and other features of 
Clyde Dockside Cranes cou'd well reduce your handling costs. 
Please write for our new Hydral-Luff brochure HL/1/59 or ask us 
to arrange a demonstration. 


CLYDE CRANE & BOOTH LTD. 

















NERVE CENTRE of the Hydral-Luff crane is this 
electric luffing motor and hydraulic system, compactly 
arranged and accessibly mounted. 


COYDE RUT 


Incorporating: 
Clyde Crane & Engineering Co., MOSSEND, Lanarkshire Tel. Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Telex Telex 77443 
§oseph Booth & Bros., Union Crane Works, RODLEY, Leeds Tel. Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley Telex Telex 55159 


April, 1960 


XVii 











oa Ra 3 te ia Waa % 
Vickers-Armstrongs (Shipbuilders) Ltd. Bede Quay, Hebburn-on-Tyne. 66 Sections, each 8 ft. long x 15 in. diameter, weight 44 cwt. 
Contractors: Marples Ridgway & Partners Ltd. 
Chartered Civil & Structural Engineers: T. F. Burns & Partners, 


U.S. Rubber Dock Fenders 
take the strain of Thousands 
of Tons dead-weight... 
Tough, durable, MASSIVE! 


Two factors demand the installation of rubber dock fenders—the ever-increasing 
size and tonnage of ships, and the high cost of steel and concrete dock construction. 
Both ship and dock are well protected from damage due to impact, either when 
docking, berthing or swinging. Equally important, the over-all cost of new dock 
installations can be reduced because the dock structure need not be built 
extra-strong to withstand the dynamic load of large ships. 

U.S. Rubber Dock Fenders are designed for docks, wharves, piers, dolphins. 

They stand supreme, a constant guard between ship and shore. 


sessssssssscsssssssssssssssesssss: 
ESSEEESScreees trina 


Please write for full details. Our experts are TS U € e @ er u be b e r 


always available to help you with your particular ' Te 
docking or wharfing problems. Home: The North British Rubber Company Limited. 
Export: U.S. Rubber International (Great Britain) Ltd. 


The world’s largest manufacturer of industrial rubber products. 62/64 HORSEFERRY ROAD, LONDON, S.W.I 





| ABBey 5611 
Famous for: Dock Fenders: Conveyor Belting - Steam, Ol!l, Airand Water Hose* PowerGrip Timing Belts - Expansion Joints 
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CONCRETE PILING LTD. 


SPECIALISTS IN CONSTRUCTION OF 
REINFORCED CONCRETE STRUCTURES 
AND CIVIL ENGINEERING PROJECTS 
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CONTRACTORS TO:— 


ADMIRALTY : WAR OFFICE RIVER AND DRAINAGE AUTHORITY 

MINISTRY OF WORKS BRITISH RAILWAYS AND INLAND WATERWAYS 
ELECTRICITY AUTHORITY MINISTRY OF SUPPLY 

DOCKS AND HARBOUR BOARDS SHIPBUILDING & HEAVY ENGINEERING INDUSTRIES 




















CONCRETE PILING LID. 


CIVIL ENGINEERING CONTRACTORS 


10 WESTMINSTER PALACE GARDENS, ARTILLERY ROW LONDON, S.W.|I. PHONE: ABBEY 1626/7 
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Docks paved with Stelcon rafts have got 
something—smoother rolling traffic, no hold-ups 
for repair work, long and money-saving life. 
Briefly, Stelcon Rafts are large concrete 
slabs—with our “‘steel clad” and 

“mineral clad” wearing surfaces—doubly 
reinforced and bound by mild steel 

angle. They are simply laid on a bed of sand, 
300-500 sq. yds. in a day! 


Where subsidence occurs, they can be lifted and 
re-laid just as quickly. Nearly three-quarters 

of a million square yards have 

been laid in docks already—many 

are over 20 years old and look good 

for another 20 years. 


STELCON (INDUSTRIAL FLOORS) LTD + CLIFFORDS INN - LONDON EC4 + TELEPHONE: CHAncery 9541 
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working on the | 
Manchester Ship 
Canal Railway 


1860-1960 100 YEARS OF LOCOMOTIVE BUILDING 


HUDSWELL, ee nwo COMPANY LIMITED 


DESIGNERS AND BUILDERS OF STEAM, DIESEL 
MECHANICAL, DIESEL ELECTRIC, ELECTRIC AND 
BATTERY LOCOMOTIVES FOR ALL PURPOSES. 
Locomotive Engineers, Railway Foundry, Leeds 10 - Tel: 34771 (6 lines) - Cables: Loco, Leeds 


London Offices: 14 Howick Place, Victoria Street, S.W.| 
Telephone: ViCtoria 6786 ° Telegrams: Hudclar, Sowest, London ; Cables: Hudclar, London 
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All types of GRABS completely 
overhauled, including the replating 
of the clam shells as necessary. New 
lip plates welded or rivetted into 
position and hard faced as required 
Grab arms, beams and shea- 
ves rebushed and new pins 
fitted. Hinge gears and pins 
brought back to standard. 


... Fight in the industrial 
HEART of U.S.A. 


Every year more shippers specify “‘via Port 
of Philadelphia” because of its convenient 
inland location, its direct ship-rail, ship- 
truck transfer of cargo, its complete 
handling facilities, its faster “turn-around.” 
These advantages, plus many others, spell 
time-saving and money-saving. 





e No lighterage needed 


e Shorter route from 
inland cities 


e Superb rail and 
highway connections 


e Modern handling and 


storage facilities P.W.DILLOWAY LTD 
For information write: all Types 


DELAWARE RIVER PORT AUTHORITY HEAD OFFICE AND WORKS: 






By appointment 
to H. M. the Queen 
Agricultural Engineers 


























Box 817, Camden, New Jersey SOUTHALL, MIDDLESEX 
Or our offices in: 3 4 , ln i 
Philadelphia: Public Ledger Bldg. Telephone: Southall 6511 (5 lines) p 
Pittsburgh: The Park Building SCOTTISH OFFICE AND WORKS: 
New York: 42 Broadway 
Chicago: 327 S. LaSalle St. 32 Burnfield Road, GIFFNOCK, GLASGOW 
DELAWARE RIVER PORT Telephone: Giffnock 1125-6 
WEST COUNTRY OFFICE AND WORKS: ¥ 


Philadelphia ¢ Camden ¢ Trenton ¢ Chester ¢ Wilmington 





TEIGNMOUTH, DEVON. mont 
Telephone: Teignmouth 1325 
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Wood, Pritchett & Partners Ltd., 
order another ten Coles 


Diesel-Electric Truck Mounted Cranes 
for their new depot 





SP 


—. = 
TTIW 


This new Depot opens in MAY. It is on A2—1; miles 

on the London side of Dartford. Wood, Pritchett 

& Partners Ltd., are determined to enhance and maintain 
the excellent reputation of their MECHQUIP hire 

fleet by using the best machines available on the market. 


THE NAME THAT CARRIES WEIGHT 


Designed, manufactured and marketed by :— 
STEELS ENGINEERING PRODUCTS LIMITED, Sunderland, England 


SALES AND SERVICE: London, Birmingham, Manchester, Newcastie and Glasgow 





A FLYGT Pump working unattended 
overnight kept this site dry, thus enabling 
|= LW Cx Ty the men to commence work immediately on 
arrival in the morning without loss of time. 
The contract was consequently completed 


pu mM Pps ahead of schedule with a corresponding 


reduction in cost and increase in profit. 
The FLYGT Pump was simply lowered 


kee p t h e | O b mM OV Nn g into the water, coupled up and left working 


unattended for days on end. 


Why have water problems on your site when a FLYGT Pump 


can be BOUGHT or HIRED from:— 


INDUSTRIAL PUMPS LTD. 


20 Bentinck Road, Hyson Green; NOTTINGHAM 


Nottm. 75182/3 





Sea Defences 


1. A> sandbank is 


AT SOUTHPORT | 22.2%: 
the sea wall and this is 
faced on the seaward 


po — bitumen- 
stabilize sand, on 
a which stone setts are 
. . . at Southport, the sea wall was grouted with laid. 

2. The —_ setts are 
ESHALITE, with great success. The illustrations show Se ae 
ing the essential feat- 

° ° d ad r 
the construction of these defences which have already gga regan. § 
asphalt, without the 
° e “ Ps disadvantages of either. 
withstood heavy battering without any ill effects iii tdiimediatnlh, 


bank is then backed up 
with selected refuse 


CHOOSE at a a tie on 


embankment. 
ESHALITE ~~ 


for random or placed stone revetments. or for sea and river defence works 


Manufacturers: 


DUSSEK BITUMEN & TAROLEUM LIMITED 


Empress Wharf, Bromley-by-Bow, London, E.3 
Telephone: Advance 4127. 
And at Warrington, Lancs. and Barrhead, Renfrewshire. 


Concessionaires for the U.K. and British Commonwealth: 
SOIL ENGINEERING & CONTRACTING CO. LTD. 


Resiliency Works, Marlow, Bucks. IT’S A DUSSEK PRODUCT 





dm DB244/1 
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RADAR 


brings new efficiency to famous sea-lanes 





Amsterdam can boast the first permanent port radar installation to LS 
be set up on the continent of Europe. Philips supplied the necessary ll 
equipment, which went into service in November, 1952. 







Rotterdam can point with pride to the world’s first chain of civil s*) 
radar stations. These, seven in number, were also fitted with Philips \ 

port radar equipment, adapted to the special navigational require- 

ments of the New Waterway. That was in 1956. Cm——— 







The Elbe-Weser contract, awarded to Elektro Spezial, covers a total of eight waterday radar 
stations, four at the mouth of the Elbe and four on the estuary of the Weser, some. of which 
have to be installed in lighthouses. The equipment for this project will be supplied by Philips. 
The radar pictures obtained by the stations, some of which are unmanned, are transmitted to 
central stations (one on the Weser and two on the Elbe). A complete picture of shipping in the 
waterways covered is thus available in the central stations. In developing and designing ‘the 
equipment for this project, particular care was devoted to ensuring reliable performance, and 
this accounts, inter alia, for the fact that transmitter receivers are supplied in duplicate and for 
the use of transistorized indicator units. 
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Philips’ experience in engineering and manufacturing port and waterway radar equipment 







fully adapted to local conditions is unequalled by that of any other firm. Extreme precision, 


exhaustive experiment, progressive design and the application of the most modern techniques 







are some of the marks by which Philips radar equipment is known - the equipment with which 







Philips is bringing new efficiency to faraous sea-lanes. 


- p N.V. Philips’ Telecommunicatie Industrie, 
4 5 Li Ss Hilversum, The Netherlands 
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40 Years’ experience in the 
field of telecommunication 





















THE PORT OF LONG 
BEACH OFFERS 
THESE ADVANTAGES: 


1. Fast access by truck via 
non-stop ‘‘freeways’’ to Los 
Angeles and other Western 
U.S.A. cities. 

2. Modern piers, transit 
sheds and warehouses. 

3. Excellent stevedoring 
services for all general and 
bulk cargoes, grain and steel 
scrap. 

4. 10 to 20 minute run from 
berth to open sea. 


5. Dockside rail trackage 
connecting with major trans- 
continental railroads. 

6. Radar-radio ship pilotage. 


The Port of Long Beach, California 


GATEWAY TO THE 
WESTERN U.S.A. 


Many of the world's 
leading shipping lines 
and their shipper cus- 
tomers now use the 
modern, economical fa- 
cilities of the Port of Long 
Beach. Tonnage and ship 
arrivals are at the highest 
point in our history.A 
continuous expansion 
program is providing new 
piers, berths and transit 
sheds which will be avail- 
able in the near future. 
We invite inquiries from 
shipping lines, importers 
and exporters regarding 
present facilities and 
those under construc- 
tion. 





SHIPPING LINES, 
IMPORTERS, 
EXPORTERS: 





Please write (on your 
letterhead) for com- 
plete details and for 
‘Harbor Highlights,”’ 
the Port's free, quar- 
terly news magazine. 











PORT OF LONG BEACH 
Dept.D.H., P.O. Box 570 
Long Beach, California, U.S.A. 












Howto stop rust 
at low cost 


































































For metal surfaces it pays to choose 





the right bituminous paint 











EXPERIENCED TECHNOLOGISTS KNOW that for 
painting metal surfaces they must choose a bituminous 
paint that is strongly adherent, non-absorbent, and 
constant in quality. That is why so many firms insist 
on Presomet. 

Because it is absolutely constant, Presomet cannot 
allow damp to seep through and cause harmful rust. 
Presomet will not crack, bubble or blister. It can be 
applied very easily even by unskilled labour and it 
gives wonderful coverage, forming a fine, glossy black 
surface that is resistant to wear and rough usage. 

Presomet is manufactured by the National Coal 
Board, at prices well below the average. 


Presomet 


MANUFACTURED BY THE NATIONAL COAL BOARD 




















: FREE TECHNICAL ADVICE : 
: The National Coal Board will : 





Three grades of Presomet to 














meet your exact requirements 


: be glad to give technical advice : 


Presomet is supplied in three speci- + and information on the best ! 
fic grades—light, medium and ! way to use Presomet. Write : 
heavy. There isa Presomet to meet : to: National Provincial Bank : 
the exact requirements of the job ! Buildings, Docks, Cardiff. : 
you have in hand. : 


* Presomet™ is a Registered Trade Mark 
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MARINE DREDGING & RECLAMATION 
OPERATIONS ..... par excellence! 






AEROFILME 





Pumping ashore dredged material into reclamation areas at Southampten 





e Suction-Cutter dredgers e Suction dredgers 


e Bucket dredgers e Reclamation dredgers 








e Sea-going trailer hopper dredgers...... 





along with all types of tugs, reclamation barges, sea-going hopper barges, 
etc., go to make up the great dredging fleet of our Organization — an 
Organization which has been entrusted with the dredging involved in the 
construction of the new Europoort at the mouth of the New Waterway 
opposite the Hook of Holland, This latter project involves 45,000,000 cubic 
yards of dredging and reclamation to be completed within a period of 24 
months. 








This grand dredging service — established over 100 years —is at your disposal 
in all parts of the world when inducement offers and we shall be glad to 
receive your enquiries. 


ue DREDGING ¢ CONSTRUCTION © E* 


R. DOUGLAS CLARK — Managing Director 
On Admiralty, Crown Agents, War Office, Air Ministry, Ministry of Works and 
British Transport Commission Lists. 


9, NEW CONDUIT STREET - KING’S LYNN - NORFOLK 


TELEPHONE : KING’S LYNN 3434 & 5 TELEGRAMS : DEDECO, LYNN 
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Pneumatic grain HEU C1 ) Scare 


equipment reduces to a minimum the cost of 
handling bulk grain from barges at the wharf of 
Tunnel Glucose Refineries Ltd., Greenwich, 
London. Our Pneumatic handling methods can be 
adapted to the bulk handling of dry, granulated 
or pulverised materials, from grain to ashes. and 
ennai our wide experience is at your service to show 


what can be done to reduce handling charges at 


your plant. 









~ 
~ 
VWor.ga™ 


JOHN THOMPSON INDUSTRIAL CONSTRUCTIONS LTD. 
2 Princes Row, Buckingham Palace Road, London, S.W.1. 


ICH/5 








FUEL EFFICIENCY & POWER FOR 
INDUSTRY EXHIBITION 


Grand Hall, Olympia, London 
APRIL 27th—MAY 6th 


On STAND 8, ROW G we shall be 
showing a duplex PUMPING & HEAT- 
ING unit for an Installation at the 
Birkenhead Hospital of the Liverpool 
Hospital Board and colour enlargements 
of recent Marine and Industrial Installa- 
tions. 




















70-ft. Fast Pilot launch “ LEADER” 
built at our Southampton Yard 


for the Corporation of Trinity House. 


“Leader” is one example of the many craft which we have supplied to Dock and Harbour Authorities both in this 
country and overseas. 










A Thornycroft-built boat whether it comes from our yard at Hampton, Southampton or Singapore, is the product of 
one organisation. It is designed and built by men with a wide experience of both orthodox and special requirements; 
the most exacting needs will be successfully met. 





BUILDERS OF CRAFT 
FOR SPECIAL DUTIES 


JOHN I. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 
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Canute reproving his courtiers at Southampton, from a painting by Lorentz Frolich. 


“Nae Man can tether Time or Tide” 


The poet’s words are as true today as they ever were, man still pits himself in 
endless war against the sea. Man cannot relax in this struggle — though he 
sleeps the sea never rests — the tide rips ceaselessly at the sea wall — rivers 
carry their burden of silt to the estuaries, — winter winds and tides bring 
mountainous seas that flood the land, and leave desolation in their wake. To 
tether the tides and tame the sea—reclaim the land and keep harbours and 
channels clear, potent tools are needed — we can provide these tools — together 
with the skills gained during many years of unremitting war against the sea in 


all parts of the world. 


King Canute could not confine the oncoming tide, 
but thanks to man’s ingenuity, where he failed, 
we succeed. 








"JAMES CONTRACTING & SHIPPING CO. LTD. 


DREDGING AND LAND RECLAMATION SPECIALISTS 
JAMES WHARF, SOUTHAMPTON. TELEPHONE: 22436/7 TELEGRAMS : TOWING SOUTHAMPTON 


API6 
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Bh Docks, Gl ster. 
Photograph by permission of British Transport Waterways 


GABRIEL, WADE & ENGLISH LIL. 


GREENHEART - PITCH PINE 
DOUGLAS FIR - JARRAH - ELb 





Fabrication and Preservation 
treatment (under pressure) 
Celcure and Creosote oil 


Timber for Piling, 
fendering, etc. 


SLEEPERS & CROSSINGS 


GABRIEL, WADE & ENGLISH LTD. * Head Office: Aldwych House, London, W.C.2 














Above : yg ch Above : 

j ‘ a Superspan Grab, without teeth, designed to give increased 
efficiency when handling difficult materials. Also used for 
cleaning up railway wagons, ships’ holds, etc. Ref 341. 


Double Rope Grab of Heavy construction. Lever 
arm design gives increased closing power. 
Right : 

Twin Chain, Self Dumping grab which is par- 
ticularly suitable for handling coal and similar 
materials where headroom is restricted. 


JOSEPH WESTWOOD & CO. LTD. 0m. 2. en 

s ® Phone: EASt 1043 Cables; Westwood, London. Grams: Westwood, Easphone, London 

Contractors to H.M. Government Departments. Crown Agents for the Colonies. British Railways (British Transport Commission), etc, etc. Bridge and Constructional 
Engineers, Manufacturers of Mechanical Grabs, Pressed Steel Troughing and Sheet Metal Equipment. Steel Stock Holders. 


Top left : 
Single Chain, Self Dumping grab which is particularly suitable 
for handling coal, sand, ballast, etc. 
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VIGEEERS - ARMSTROMGS 


Manufactured by 
VICKERS-ARMSTRONGS (ENGINEERS) LTD 


HYI9 
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The Diesel Hopper Dredger ‘KENFIG’ built by 
Richard Dunston Ltd. at their Hessle Shipyard. 


The Diesel Hopper Dredger ‘KENFIG?’ is 
one of four such craft belonging to the 


British Transport Commission. 


All four vessels are fitted with one pair 
of hydraulically operated Hopper Door 
Rams, designed and manufactured by 
VICKERS-AR MSTRONGS LTD., each 
giving a go-ton pull with a 6 ft. g in. stroke. 
Two of the vessels are equipped with 


Vickers-Armstrongs steering gear. 


Hydraulically operated 
Hopper Door Ram 


VICKERS HOUSE BROADWAY LONDON S.W.I = Telephone ABBEY 7777 





BOLTON 7®AFFIC BARRIERS & GATES 


for efficient crossing 
and entrance control 


Left—An installation of a pair of 
Bolton Traffic Barriers at a factory 
entrance, controlled from the lodge. 
The Commissionaire Unit for the 
control of swing gates, shown below, 
is self-contained and is also 

remote controlled. 


Write for literature on Bolton 
Traffic Barriers and Gate 
Control Units, reference DH357 


BOLTON GATE CO. LTD - BOLTON - LANCS 


Branches at Belfast, Birmingham, Bristol, Dublin, Liverpool, London, Manchester, Newcastle upon Tyne 





@ BG 357 





Breathing is believing 


Precision engineering 
and great respiratory experience 
go into this comfortable new breathing set. 
It is a complete system, 


no extras required 
€ 
Full face mask and it brings an entirely new freedom 
” 
Really normal breathing and safety to the sport. 
. WU 
Good sound transmission \ , ) 
+ 
Controls correctly positioned , i. 


\ 
~ . 
° y breathing engineers. 


Designed and made by 


aviation’s leading high altitude 


Built in adjustable weighting system 
& 
Quick release safety harness 


VFORMALALIER LD 


YEOVIL ENGLAND 
INDUSTRIAL DIVISION 


27/31 MINSHULL ST. MANCHESTER | 
Telephone: CENTRAL 31/11 
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r great ships and small ships travel 
outward to the seaways of the world ... For more than 
s Head Wrightson have been designing, building, 


t for survey and repair. 
on Teesdale Limited offers a complete 
ervice on proposed installations, 
design and build equipment 
for local conditions. 


REGENT'S CANAL 


SHOREHAM 
SOUTH SHIELDS 
SUNDERLAND 


MANCHESTER 


HEAD WRIGHTSON 


HEAD WRIGHTSON TEESDALE LIMITED 
Teesdale Iron Works Thornaby-on-Tees 
LONDON - JOHANNESBURG - SYDNEY - CALCUTTA 


XXXiii 


April, 1960 





‘The Handling, Drying & Storage People’ 


“NESTBINS’ 
There are at least a dozen 


good reasons why you should install Aldersley ‘ NESTBINS’ 
for storing grain. 


All steel, Photo by courtesy of 
Standard sections for ease of erection. oF eS Sk Sa 
Flat bottomed or with self-emptying hoppers. ee 
Sizes from 6-ft. to 10-ft. square up to a maximum height 
of 50-ft. 
Capacities over 90 tons wheat at 48 cu. ft. per ton. 
Any number can be nested together with common walls 
and corner columns. 
Their unique design offers smooth, clean interior surfaces 
where grain cannot lodge. 
No internal tie rods or other obstructions. 
Roofing, ladders, etc., can also be supplied. 
@ Conveyors, elevators and other an- 

cillary equipment planned-in and sup- 

plied if necessary. 

Agricultural Act, 1957. “ Nestbins” 

normally qualify for a Farm Improve- 

ment Scheme Grant. 

The Aldersley Organisation specialises 

in all aspects of grain handling, drying STOWMARKET 


and storage. BASINGSTOKE 
Send for illustrated literature to YORK 


ALDERSLEY ENGINEERS LTD. , and 


M 
TETTENHALL, WOLVERHAMPTON Phone: Wolverhampton 52071 (4 lines) Rates 
with which is associated J. BOOTH & SON LTD., CONGLETON, CHESHIRE ( 





split the atom — 
but you cannot 
“split” these switches 


New dock rail switches developed by Edgar Allen 
& Co. Ltd., cannot be split: only one switch of 
the pair diverts the vehicle! That means there’s 
no separate switch lever or connecting rods, the 
toggle mechanism being attached to the movable 
switch. 

And what else? A wide and substantial grooved 
switch rail, giving ample bearing and ability to 
withstand crippling.* 

And, above all, the new design offers the least 
impedance to the wheels of the other road 
vehicles, fork lift trucks, etc. 


% These switches are in Imperial manga- 
nese steel, too, giving many times the 
life of switches in ordinary rail steel! 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS - SHEFFIELD-9 


TELEPHONE ; SHEFFIELD 41054 GRAMS; ALLEN, SHEFFIELD, TELEX 
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One of the three Babcock “Selectable-Superheat” 
marine boilers for the new 20,000 ton liner Principe 
Perfeito being installed by Babcock 40-ton jib cranes at 
the Neptune Yard of the builders, Swan Hunter and 


Wigham Richardson. 


Here is a happy reminder of the close association 
of Babcock & Wilcox with ships and shipbuilding. 
Babcock marine boilers have been ordered for 


nearly a thousand post-war vessels, the well-proved, 
high-performance Selectable-Superheat type being 


BABCOCK 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 
209 EUSTON ROAD, LONDON N.W.1. 


adopted for many of the larger and faster 
ships; while Babcock cranes, with their 
reputation for speedy, accurate, economical 
handling, are a familiar silhouette on the 
skyline of the world’s ports and shipyards. 


MARINE BOILERS 


and 


R A N E S for shipbuilding 


and cargo-handling service. 
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BELLMAN HANGARS LIMITED GENERAL UTILITY 


Specify Bellman standard all-steel frame buildings for aircraft hangars, 
tropical sheds, godowns, storage sheds, workshops and warehouses. 
Designed by the pioneers of the latest type clear.span latticed and solid- 
web buildings for maximum space with steel economy. Supplied and 
erected anywhere in the world at highly competitive prices. Send for 
estimates without obligation. 


Specifications include :— 
PATENT GLAZING, 


VARIOUS CLADDINGS, 
to requirements. 


FOR HIRE | 
Masts 30 ft. to 180 ft. SS = 
to lift from 1 to 20 tons, SS FACTORIES GODOWNS WAREHOUSES 


—_———~ 


BELLMAN HANGARS LIMITED HOBART HOUSE - GROSVENOR PLACE - LONDON - S.W.1. Tel: SLOANE 5259 Cables: Unitstruct, London 


IF THIS 
IS 
YOUR 
PROBLEM ? 


Consider what GUNITE 
can do for the econom- 
ical repair of maritime 


structures. 


BEHIND - - a onal -- WHITLEY MORAN ‘co 
@ 25 years’ specialisation in systematic GUNITE SPECIALISTS 


repairs to engineering structures based on 
5 OLD HALL ST. \#r7 LIVERPOOL, 3 


a systematic diagnosis of defects. 
TELEPHONE: CENTRAL 7975/6 Be GRAMS: ‘GUNITE’ L’POOL, 3 
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This impressive battery of “ BROOMWADE ” 
Type EH241 Air Compressors has been in- 
stalled by Associated Electrical Industries- 
GRS Ltd. in the Control Tower of the new 
Automatic Marshalling Yard at Margam near 
Port Talbot. 


The compressors generate a 24-hour supply of 
compressed air for operating the points and 
wagon retarders. 





For certainty of air supply, complete reliability 
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Associated Electrical Industries-GRS Ltd. 




















“* BROOMWADE "’ Type EH241 multi-cylinder air 
compressor delivering 330 c.f.m. of free air at 
100 p.s.i. 
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*“BROOMWADE’’ on Point Duty! 
at the 
most up-to-date Marshalling Yard in Europe 





“* BROOMWADE "* Type EH241 Air Compressors at the new Margam Automatic Marshalling Yard. 


““BROOMWADE”’”’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No.7, 
Telephone: High Wycombe 1630 (10 lines) 






is essential, That is why “ BROOMWADE” 
Air Compressors were chosen for this im- 
portant installation. Their reputation for 
ECONOMY, EFFICIENCY and RELIABIL- 
ITY is unrivalled. 








A range of stationary air compressors is avail- 
able with outputs from 2 to 2,200 c.f.m. at 100 
p.S.i. 








May we send you full details ? 


sf 







By courtesy of British Railways, Western Region and 













HIGH WYCOMBE, BUCKS. 
Telex: 15-527 






763 SAS 
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ANDERSON 


DERRICK CRANES 


the first choice for Dockside Work 


One Derrick Crane may look the same as another—from a distance. At close quarters the differences 
are astounding. The Cabin interior, alone, clearly establishes ANDERSON design and construction 
to be supreme. The clean, compact gearing, built on unique unit principles, guarantees mechanical 
efficiency and reliability—and ensures lowest erection and operating costs. The driver’s panoramic 
visibility, centralised easy control and comfort have to be seen to be believed. High performance 


and safety are spontaneous—a banksman often superfluous. 


These and other exclusive features explain why independent examiners are so impressed, and more 


and more users specify ANDERSON only. 


EXTENSIVE HIRE FLEET OF MODERN CRANES 
DEPOTS AT LONDON AND BIRMINGHAM 


Telephone : : London Office : 
CARNOUSTIE , 4 < FINSBURY PAVEMENT 
2214/5 & 2110 so \ a ie ; JT | ) «3 ‘i | HOUSE, 120 MOORGATE 

Telegrams : < an. E.C.2 


“DIAMOND” THE ANDERSON-GRICE CO. LTD. 
CARNOUSTIE TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND Telephone : MON 4629 
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Tilbury Contraclina 
Dredging © tid J 


Jinwell House, 26Ginsbury Square 
London EC 2. 
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Bradwell Nuclear Power Station 


This illustration is an artist’s impression of the 
Bradwell Nuclear Power Station, which is to 
supply electricity to the National Grid. All hydro- 
graphic survey work in connection with this 
project was carried out by Kelvin Hughes on be- 
half of the Consulting Engineers: Messrs. Rendel, 
Palmer & Tritton, acting for the Central Elec- 
tricity Authority. 

Hydrographic surveys of every description are 
undertaken by Kelvin Hughes. Their specialist 
Surveyors, using the most modern equipment, are 
available for surveys anywhere in the world. 


SKH>) KELVIN HUGHES 


CONTRACT SURVEY SECTION 


KELVIN & HUGHES (MARINE) LIMITED - ST. CLARE HOUSE + MINORIES - LONDON E.C.3 


TGA KHM84 
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Slipways and Carriages 
Repairs to Sills and Quoins 
Limpet Dams 
Railway Layouts 


Crane Foundations and 
installations 


Wharfs 
Jetties 
Piling 


Civil Engineering Contractors for the repairs to sills and quoins Sharpness Docks 
by Limpet Dam 


(By Courtesy of F. G. B CLAYTON, Esq., B.Sc., A.M.I.C.E., Divisional Engineer, British Transport Commission, 
British Waterways, South Western Division) 


NOTT BRODIE & Co. Ltd. 


CIVIL ENGINEERING CONTRACTORS 


ST. JOHN’S LANE, BRISTOL 3 Tel: 63083 


Experienced in Dock, Harbour and Shipyard work of all descriptions 


SCHEMES & ESTIMATES PREPARED FOR SHIPYARD IMPROVEMENTS 


Floating Piling Plant 
available in 
Bristol Ghannel and 
South Goast 


400-ton Gates hauled up in 
Messrs. Chas. Hill’s Dockyard, Bristol 
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8,000-ton cargo liner M.S.‘ Oti’ in Tema Harbour— 

the first ocean-going liner to enter the harbour. 
Contractors: Parkinson Howard Ltd. Consulting 

Engineers: Sir William Halcrow & Partners. 


gl, MD 


ea '- «wes 


Goodyear Dock Fenders for 
Africa’s largest artificial harbour 


GOODYEAR DOCK FENDERS were chosen for all berths at Tema, 
Ghana’s new £16,000,000 harbour. Two four-berth quays, a 
dockyard, oil berth, fishing harbour and slipways and safe 
anchorage in 42 ft. of water have been provided. Effective 
fendering for all vessels using the harbour is ensured by 
2175 ft. of 12 in. x 6 in. and 90 ft. of 15 in. x 74 in. cylindrical 
Goodyear Fenders. Two tugs, built for ship towing service in 
the harbour are also equipped with Goodyear Fenders. The 
only other major port in Ghana, Takoradi, is also equipped 
with Goodyear Fenders which replaced the original, 
timber fenders. 

Now in use in over 70 countries, Goodyear Dock Fenders 
resist abrasion, cutting, corrosion and decay. They are first 

4 f 7: ae “S/T ‘Mensah Sarbah’, one of two tugs built by Ferguson Bros. 

choice where high energy absorption with minimum (Port Glasgow) Ltd. for ship towing service in the new harbour. 
maintenance is required. Cylindrical Goodyear Fenders 15” x 7%” are fitted to the bow.” 


GOOD FYEAR 


THE WORLD OVER, MORE VESSELS AND HARBOUR INSTALLATIONS ARE 
PROTECTED BY GOODYEAR RUBBER FENDERS THAN BY ALL OTHER MAKES 


THE GOODYEAR TYRE & RUBBER COMPANY (G.B.) LTD., INDUSTRIAL RUBBER PRODUCTS DEPARTMENT, WOLVERHAMPTON 
EXPORT ENQUIRIES: 17 STRATTON STREET, LONDON, W.1 
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Vredestein ,Holland 


oe The watertight sealing of expansion joints which are 
Specialists necessary in reinforced concrete structure, plays an 
important part in construction work. For this purpose 
in the Vredestein have specialised in the manufacture of rubb: 
water stops with steel strips incorporated by means of 
vulcanisation. The Vredestein rubber water stops with 
steel strip offer considerable advantages, of which the 
most important is the hermetic watertight sealing-effect 
rubber products for obtained by the firm adhesion of the concrete to the stee 
strip. This entirely new form of sealing has been applied 
hydro-engineering 5 the Velser Tunnel, in which 9000 metres of rubber 
water stops were used. 


manufacture of 


A view of the Velser Tunnel structure under the North Sea Canal. 
Contractors: Amsterdamsche Ballast Maatschappij 


> 


Dredging sleeves for suc- i <==. Various types of smooth 

tion an jeg e = : ge = profiled belting for 

various other industrial = i i A coal, iron-ore, etc. 
For further rubber products for hy- . : 


particulars and dro engineering. 
more detailed 


information, 


please B h Z 
2 gous Dock fenders in various sai} = Expansion joints to take 
apply Ate } designs, including cylin- ie up the expansion in pipe 
fee «drical and rectangular \ lines. 


to i types forthe protection 
; of dock walls, wharves 
and jetties. 





Vredestein International, 
P.O. Box 55, The Hague - Holland 
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VTc 





VTG 











ompressoOrs Lighter, 


more Powerful 


Weight 2,310 Ib (1,050 kg) * 160 c.f.m.4.5m3/m 











Smaller, 














PERETET 





Weight 3,590 Ib (1,630 kg) * 315 c.f.m. 8.9m3/m 


Atlas Copco now make a full range of 
VT compressors incorporating the major 
changes in design and production that have 
made the VT4 so successful. The VT series 
consists of four compressors of the same 
simple basic design, with capacities ranging 
from 115 to 315 c.f.m. Most of the components 








No other compressors pack so much power 
for their size and weight 





for compressors and engines are inter- 
changeable throughout the series, so servic- 
ing problems are reduced to a minimum. 
Powered by rugged air- or water-cooled diesel 
engines, VT compressors arelighterand more 
compact than any other type of compressors 
in their class. 


Atlas Copco puts compressed air to work for the world 


Write for literature to your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 






















ORFs. 
a ROLLED EXCLUSIVELY IN THE UNITED KINGDOM BY 


Larssen piling offers the maximum resistance 
to corrosion, hence its universal application 
to all forms of river frontage, quay wall, 
dock and harbour construction. 










Results of the series of 15-year tests carried 
out by the Sea Action Committee of the 
Institution of Civil Engineers combined with 
the recorded results of examinations 

of piling structures which have been in use 
for periods up to 50 years and more 

indicate that the useful life of a Larssen 
piling structure can be safely estimated 

on the basis of an average annual corrosion 
rate of 0.003 inches per year in sea water 
and 0.002 inches per year in fresh water. 
















These figures apply to piles rolled from steel 
to B.S. No. 15. By employing either 
“‘Carfleco-Noncorr” copper-bearing steel 
or “Atlantes” high tensile rust-resisting 
steel, the life of Larssen piling structures 
can be considerably prolonged. 


























SOUTH DURHAM STEEL AND 
IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, 
MIDDLESBROUGH, YORKS. 


Telephone: Middlesbrough 46311 (13 lines) 


London Office: SHELL-MEX HOUSE, STRAND, W.C.2. 
Telephone: CO Vent Garden 1181/6 


To assist engineers and contractors in the develop- 
ment of projects involving the use of Larssen piling, 
the South Durham Steel and lron Company Limited 
maintains a permanent staff of designers for consul- 
tation and the design of Larssen piling structures. 


LARSSEN 
wei LULNG 





SHEET 
THE OUTSTANDING CIVIL ENGINEERING MATERIAL 
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a world-wide 
construction 
service ...::: 








€2aymMonp INTERNATIONAL are specialists in 
marine, coastal and port construction and give a 






comprehensive service from survey and site investigation al 


xa 






to completion. 
The London based Company serves the Commonwealth 
nations and other countries of the sterling area. 

For new projects consult Raymond. 













COASTAL WORK 
—ports, docks, harbours, piers, seawalls, 
breakwaters, offshore installations. 


FOUNDATIONS 
—for all types of construction. 


ROADWORK 
—bridges, tunnels, railroads, airports. 


PROCESS PLANT 
—oil refineries, power plants. 


DAMS 
—water supply schemes, coating and 
lining of pipes. 


BUILDINGS 
—housing estates, hospitals. 













































AYMOND 


INTERNATIONAL 









RAYMOND INTERNATIONAL 
(U.K.) CONSTRUCTION LIMITED 


Wingate House, Shaftesbury Avenue, London, WJ 
REGent 7536 
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Acrow Jetlift Dredgers create 
their suction by an entirely 
new application of a well 
known hydraulic principle. 
Also, disintegration is by 
high-powered water-jets. 


The resulting advantages are: 

I No solids pass through 
pumps. 

2 No mechanical parts 
work under water. 

3 Stoppages due to 
abrasion and damage 
are eliminated. 

Time is saved. 
Costs are lowered. 





If you have a 
dredging problem, 
write to:— 





Aden Port 
Development 


Employing Authority: Aden Port Trust 
Consulting Engineers: Sir Bruce White, Wolfe Barry & Partners 


Aerial view of completed works, 
showing new import quay, subsid- 
iary quays, reclamation work, new 
warehouse sheds and roads. 


PAULING & CO. LTD. 


ASSOCIATED COMPANY 
RUSH & TOMPKINS, LTD. 
CIVIL ENGINEERING AND BUILDING CONTRACTORS 
26 VICTORIA STREET, LONDON, S.W.1 
LONDON DURBAN - ADEN - ALBERTA - BRITISH GUIANA - SIERRA LEONE, 


] The Dock & Harbour Authority 





























CLASSIFIED ADVERTISEMENTS 


Rates 4s. per line (minimum 8s.); Box Number 2s. extra; Rate for 
ngle column inch is £2 per inch. Prepayment of classified 
,dvertisements is requested. Orders should be sent to Advertise- 
ment Department, “The Dock and Harbour Authority,” 19, 
Harcourt Street, London, W.1. Telephone: PAD 0077. 














APPOINTMENT VACANT 


ENGINEERING ASSISTANT required for work in Southampton Docks 
at a starting Salary of £990 per annum to a maximum of £1,034 per 
annum. 

Applicants should preferably have had experience in the design of 
dockside or similar structures and building in steel and/or plain and 
reinforced concrete. Applications, stating age, qualifications etc., should 
be addressed to the Chief Docks Engineer, British Transport Commis- 
sion, Herbert Walker Avenue, New Docks, Southampton. 


FOR SALE 


MOORING MATERIAL FOR SALE: Large quantity of 14-in. dia. Stud 
link chain cable in good secondhand condition, also 14-in. dia. Stud 
link alternating with open link, condtion as new. 

Prices range from £25 to £35 per ton ex works, according to quantity 
and condition. 

Also 2-in. dia. chain cable in good secondhand condition some unused 
as new, and large quantities shackles, mooring rings etc., at most com- 
petitive prices. Inspection invited. 

Full details from: Risdon Beazley Ltd., Northam Bridge, Southampton, 
Telephone 25621. 


A QUANTITY of 4-ft. diameter Screw Mooring with 2}-in. and 3-in. C.S. 
Stud Link connecting chains, shackles, etc. In good condition. Available 
Dar es Salaam. Full particulars from the Crown Agents, 4 Millbank, 
S.W.1. (Ref. O/Prod. 1971). 


JONES SUPER 22 and 8-cwt. Neals Cranes, both in good condition. 
B.G. Plant (Sales Agency) Ltd., Watlington, Oxon, Watlington 44. 


TIMBER WOLF STRADDLE CARRIER, B.G. Plant (Sales Agency) Ltd., 
Watlngton, Oxon, Watlington 44. 


12} TON COLES and modern 10 ton Coles Crane 30-ft. jib, with Ring dis- 
charge Grab. New Sept. 1956, also 4 ton Crane on Tracks’ B.G. Plant 
{Sales Agency) Ltd., Watlington, Oxon, Watlington 44. 


STEEL-FRAMED BUILDINGS for sale; 8-ft. to 400-ft. clear width, as 
Workshop, Storage, Hangar Buildings, etc. Please write details of 
requirements. Bellman Hangars Ltd., Hobart House, Grosvenor Place, 
London, S.W.1. 


FORKLIFT TRUCKS OF EVERY DESCRIPTION FOR SALE OR 
HIRE, including 7 ton Ross, 4,000-6,000 Ib. Coventry Climax, ELECTRIC 
AND DIESEL, all types, advice given on all your Mechanical Handling 
ocr B.G. Plant (Sales Agency) Ltd., Watlington, Oxon, Watlington 





























WANTED 





WILL PURCHASE: Good Secondhand Plant and Engineering Equip- 
ment, including Cranes, Forklifts, Machine Tools etc. Box No. 231 “ The 
Dock and Harbour Authority” 19 Harcourt Street, London, W.1. 


SHOTBLASTING—METAL SPRAYING—COATING Epikote, Araidite, 
P.T.F.E., P.T.F.C.E., Polythene, P.V.C., Neoprene and Hypalon coatings 
applied on SITE or at WORKS. LOYNE LIMITED, Margaret Street, 
Ashton-under-Lyne, Lancs. Tel. No. 4551/2/3. 











FOR SALE 











De Groot *“ LILLIPUT ” Bucket 
Dredger — BP 100 
NEW 1955 


Output 100 cu. yds. per hour 


Powered by “‘McLaren”’’ M8/MKIA 176 H.P. 
engine 


Fitted for pump to shore or chute to barge 
discharge 


Pumpable distance 1,500 ft. approx. 





2 No. Self-Discharging Hopper Barges 
by E. C. Jones & Son (Brentford) Ltd. 
NEW 1955 


Carrying capacity 60 cu. yds. or 80 tons on 5 ft. 
9 ins. draft 


Hydraukcally operated doors — diesel driven 
pump 
Dead weight 23 tons approx. 











FOR SALE 





2 Dumb Reclamation Barges 220 m3. Newbuilding delivery 
1—2 months. 


Dim. 36 x 6,30/6,60 x 2,50 m. 





2 Dumb Hopperbarges 400 m3. 
built 1949. Dim. 47 x 8 x 3,10 m. 





For prices etc. please apply to: 


Fa. HENDRIK BOOGAARD - SLIEDRECHT - HOLLAND 
Postbox 40. Cables: DRAGOB. Tel. 45 and 769. 
Sworn Brokers for Dredging and Floating Equipment. 





“TLOBNITZ” 15 Tons Rock Breaker 
NEW 1955 


(Worked only 1,800 Hours) 


Steam operated from a “Fleming” Vertical 
Water Tube Boiler 


Separate sheer legs for raising and lowering main 
sheer legs 


Complete with fuel storage tanks with steam 
heaters 


This unit is complete ; the whole mounted on a 
pontoon 74 ft. x 26 ft. x 4 ft. 6 in. deep 








Further particulars from : 
FARRANS LIMITED 


39 UPPER BROOK STREET, 
LONDON, W.1. 


Telephone Grosvenor 4986 


DUNMURRY, 
BELFAST én 


Telephone Dunmurry 2012 
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Wharf Cranes 
Dock Cranes 


Ship Construction 














Ship Repairs 


CERETTI & 
TANFANI 


ROPEWAY CO. LTD 


Imperial House, Dominion Street, London, E.C.2 
CERETTI & TANFANI S.p. A. 
Via Durando 18, Milan, Italy 












FOR SALE OR CHARTER 
Selfpropelled suctionhopperdredgers of various type—hoppercapacity 
500 m3, 600 m3, 1,100 m3, 2,000 m3. 

Stationary and selfpropelled bucketdredgers bucket capacity 35 1. 80 1, 


100 1, 200 1, 250 1, 300 1, 600 1, 800 1 (the latter specially suitable 
for dredging broken rock and boulders with 320 1 buckets). 


Dumb hopperbarges for bottomdischarge—hopperhold capacity 100 m3, 

150 m3, 200 m3, 250 m3, 300 m3, 400 m3. 

Motortugs all types: 50 h.p., 100 h.p. 170 h.p. 230 h.p., 350 h.p., 500 h.p., 

620 h.p., 1,000 h.p. 

feed sheerleg cranes—lifting capacity 45 tons, 60 tons, 100 tons, 
ons. 

Dipperdredgers—bucketcapacity 55 cub. yard, 75 cub. yard. 


Stationary suctiondredgers with and without cutter—on the sandpump 
100 h.p., 200 h.p., 300 h.p., 350 h.p., 600 h.p., 1,000 h.p., 

a emma suctiondrergers—on the sandpump 285 h.p., 450 h.p., 
7 -p. 

Also boosterstations, rockbreakers, floating .-_ reclamation 
barges and other special equipment. Contracts for dredging, towage 
and delivery under own power can be arranged. 


For further information please apply to: 


Scheepsmakelaarskantoor J. WVerheul, Scheepmakershaven 53, 
Rotterdam — telex 21402 — phones 134735 — grams Jeverheul. 




























y) 


\/ 
UNL 








HYDROGRAPHIC SERVICES 


All survey work undertaken for hydrographic and 






...all over the place. They live in Liverpool. And hydraulic problems in estuaries, waterways and off 
Newcastle and Weymouth. Where do they work? 

Dounreay, in the far north. Winfrith Heath, down in foreshores. 

sunny Dorset. Milford Haven deep-water berth. For BP i , ” - . 
at Pembroke Dock. For Liverpool Corporation This work includes economic supervision and advice 
Waterworks. Consulting engineers, civil engineers. For , 

ladies who lose their ro Bg * Big job, small job, Universal on dredging and conservancy problems. 


tackle it. Universal go anywhere. Use Universal. 


UNIVERSALSDIVERS LTD * 40 NORTH JOHN STREET - LIVERPOOL 2 - CEN 4226 S. M. TIDY (Public Works) LTD. 


Fe ee 161 Preston Road, Brighton 6, Sussex. Tel. Brighton 59261 (5 lines) 
SERRE RCT EERARTE BEER REE RRR Re AE aE ER ECAR a OREO 
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complete 


Track 


Se rvice SURVEY Part of a £360,000 contract by 
Eagre — earthworks, drainage, 
DESIGN tracklaying and ancillary works 


SUPPLY for thirteen miles of sidings 


at Cadeby Colliery for the 
INSTALLATION National Coal Board. The 


photograph shows the project 


from each end. 
Eagre also works for British Railways, the Gas Board, the United Steel Companies, Central 
Electricity Authority, etc. Materials are supplied from Eagre’s own resources. 
Whatever the magnitude of your siding requirements, consult — 


EAGRE CONSTRUCTION CO. LIMITED 
East Common Lane SCUNTHORPE Lincs. Telephone 4513 (5 lines) 
( Photograph by courtesy of the National Coal Board ) 


KINGS LYNN DOCKS 


A distributing centre for the Midlands and East Anglia 





@ Modern facilities for cargo handling 

@® Regular cargo liner services with coritinental ports 
® Road and rail access to all quays 

@ Extensive transit sheds and warehouses 


@ Stevedoring and shipping services 





Enquiries to: 
Docks Manager 


King’s Lynn Docks 
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Buyers’ Guide for Dock and Harbour Authorities 

















AIR COMPRESSORS. 
ATLAS COPCO AB, Stockholm 1, Sweden. 
BROOM & WADE, LTD., High Wycombe, Bucks. 
CONSOLIDATED PNEUMATIC TOOL CO. LTD., 
232, Dawes Road, London, S.W.6. 

AUTOMATIC WEIGHERS. 
SIMON HANDLING ENGINEERS, LTD., Cheadle 
Heath, Stockport. 

BEACONS & BUOYS. 
GAS ACCUMULATOR CO. (UNITED KINGDOM) 
LTw., Beacon Works, Brentford, Middlesex. 
McNEIL, WILLIAM & CO., LTD., 125, West 
Regent Street, Glasgow. 
GOSHAWK SHIPYARDS, LTD., Bourne House, 
St. Mary Bourne. Nr. Andover, Hants. 


































































































BOILERS. 
BABCOCK & WILCOX, LTD., , Babeoet: House, 
209 Euston Road, London, N.W. 

BOLLARDS. 
W. RICHARDS & SONS LTD., Britannia Foundry, 
Middlesbrough. 








BRIDGEBUILDERS & BRIDGEWORK. 
ARROL, SIR WM. & CO., LTD., Glasgow. 
BOOTH, JOHN & SONS (BOLTON) LTD., Hulton 


Steel Works, Bolton. 
ENGINEERS _LTD., 


























BRAITHWAITE & CO., 
Dorland House, Regent Street, London, S.W.1 


FINDLAY, ALEX. & CO., LTD., Motherwell, 
Scotland 


WESTWOOD, soars & CO., LTD., Napier Yard, 



































Milwall, London, E.14 

BROKERS FOR DREDGING EQUIPMENT. 
BOOGAARD, HENDRIK, Sliedrecht, Holland, 
Postbox 40. 























VERHEUL, Scheepsmakelaarskantoor, J., 104, 

Gravendijkwal, Rotterdam, Holland. 

Cc. M. VAN REES, Wz., Sliedrecht, C378, Holland. 
BUFFERS FOR DOCK FENDERS. 

ANDRE RUBBER CO., LTD., Kingston By-Pass, 

Surbiton, Surrey. 


FIRESTONE TYRE & RUBBER CO., LTD., Great 
West Road, Brentford, Middlesex. 







































































GENERAL TIRE & RUBBER CO., Industrial 
Products Division, Wabash, Indiana. 
GOODYEAR TYRE & RUBBER CO. (GREAT 











BRITAIN), LTD., Wolverhampton. 

THE LEYLAND & BIRMINGHAM RUBBER CO.. 
LTD., Leyland, Lancashire. 

NORTH BRITISH_ RUBBER 72. LTD., 62/64, 
Horseferry Road, London, S.W 

TURTON, GEO. PLATTS & co LTD., Meadow- 
hall Road, Sheffield. 

VREDESTEIN INTERNATIONAL, P.O. Box 55, 
The Hague, Holland. 

WORLD FENDERS LTD., 26 Market Buildings, 
Swaythling, Southampton. 




































































CAISSONS. 
ARROL, SIR WM. & CO., LTD., Glasgow. 
HEAD, WRIGHTON, TEESDALE, LTD., 











Thornaby-on-Tees. 

VICKERS-ARMSTRONGS, LTD., 

Broadway, London, S.W.1. 
CAPSTANS. 

ARROL, SIR WM. & CO., LTD., Glasgow. 


BABCOCK & WILCOX, LTD.,  eenees Flouse, 
209, Euston Road, London, Ww. 


COWANS, SHELDON & CO., LTD., Carlisle. 


CATHODIC PROTECTION. 
THE CUMBERLAND ENGINEERING CO., LTD., 
Grimshaw Works, Derby Road, Bootle 20, Lancs. 
STURTEVANT ENGINEERING Co., LTD., 
Southern House, Cannon Street, London, E.C.4. 

CIVIL ENGINEERING CONTRACTORS. 
BRAITHWAITE & CO., ENGINEERS _ LTD., 
Dorland House, Regent Street, London, S.W.1. 
CHRISTIANI & NIELSEN, LTD., Romney House, 








Vickers House, 



































































































































Tufton Street, London, S.W.1. 
CONCRETE PILING LTD., 10, Westminster 
Palace Gardens, Artillery Row, London, S.W.1. 








ee LTD., 39 Upper Brook Street, London, 
HOW ARD J ceaeees & cO.. L3D,, 








13, Buckingham 






























































Gate, 
J. Le pi : & CO. LTD., 7 Lygon Place, West- 
minster, S.W.1. 
PETER LIND & CO., LTD., Romney House, 
Tufton Street, London, S.W.1. 

154-158, 














MEARS BROS. Sy acrons). LTD., 
Sydenham Road, .26. 





























JOnN AoW. LEM & Co., LTD., 91, Ebury Bridge 
PAULING & CO., LTD., 26, Victoria Street, 
London, S.W.1 






































RAYMOND INTERNATIONAL (U.K.)_ CON- 

STRUCTION LTD., Wingate House, Shaftesbury 

Avenue, London, W 

TAYLOR W OODROW CONSTRUCTION LTD., 

345 Ruislip Road, Southall, Middlesex. 
CONVEYORS. 

BABCOCK & WILCOX, LTD.. Babcock House, 














209,Euston Road, London, N.W.1. 
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SIMON HANDLING ENGINEERS, LTD., Cheadle 
Heath, Stockport. 
SPENCER (MELKSHAM), LTD., Melksham, 
Wilts. 

CRANES. 


ANDERSON-GRICE CO., LTD., T 
neering Works, Carnoustie, Scotla 
ARROL, SIR WM. & CO., LTD., Glasgow. 


BABCOCK & WILCOX, LTD., Babcock House, 
209, Euston Road, London, N.W.1. 


BOOTH, JOSEPH & BROS., Rodley, Leeds. 


BUTTERS BROS. & CO., LTD., MacLellan Street, 
Glasgow, S.1. 


CERETTI & TANFANI ROPEWAY CO., LTD., 
Imperial House, Dominion Street, London, E.C.2. 


CLYDE CRANE & ENGINEERING CO., Mossend, 
Scotland. 


COWANS, SHELDON & CO., LTD., Carlisle. 


I.H.C. HOLLAND, Shipbuilders and ns, 2, 
Verlengde Tolweg, The Hague, Holland. 


R. H. NEAL & CO., LTD., Plant House. Ealing, 


<~ rccaaas Engi- 


London, W.5. 

RANSOMES & RAPIER, LTD., Waterside Works, 
Ipswich. 

SMITH, THOMAS & SONS (RODLEY), LTD., 
Rodley, Leeds. 

STEEL ENGINEERING PRODUCTS, LD... 


Crown Works, Sunderland. 
et & PITT, LTD., Bath. 
TAYLOR & SONS (MANCHESTER) LTD., 
Bolton Road, Salford 6, Lancs. 
DIESEL ENGINES. 
FOWLER, JOHN & CO., (LEEDS), LTD.. Leeds. 


DIVING APPARATUS. 
NORMALAIR LTD., Industrial 
Minshull Street, Manchester 1. 
SIEBE, GORMAN & CO., LTD., 
Davis Road, Chessington. 

DOCK GATES. 

ARROL, SIR WM. & CO., LTD., Glasgow. 


HEAD, WRIGHTSON, TEESDALE, LTD., 
Thornaby-on-Tees. 


—— & RAPIER, LTD., Waterside Works, 
ViCKERS. ARMSTRONGS, lesan 
Broadway, London, S.W.1 

DOLPHINS. 

ILSEDER HUTTE, Peine, West Germany. 


DREDGE PLANT. 
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Division, 27-31, 


Neptune Works, 


Vickers House, 


—— (ENGINEERS), LTD., South Wharf, 
ondon, W.2. 

BOOGARD, HENDRIK, Sliedrecht, Holland. 
Postbox 40. 


P. W. DILLOWAY, LTD., Southall, Middlesex. 


ELLICOTT MACHINE CORPORATION, Export 
Dept., + tg = of Bush Street, Baltimore 30, 


Maryiand 
FLEMING &FERGUSON, LTD., Phoenix Works, 


Paisley, Scotland. 

B. P. de GROOT, JR., Weesp, Holland. 

I.H.C. HOLLAND, Shipbuilders and Engineers, 2, 
Verlengde Tolweg, The Hague, Holland 
PRIESTMAN BROS., LTD., Hedon Road, Hull, 

C. M. VAN REES, Wz., Sliedrecht, C378, Holland. 
SIMONS-LOBNITZ LTD., Renfrew, Scotland. 
VERHEUL, Scheepsmakelaarskantoor, J., Scheep- 
makershaven 53, Rotterdam, Holland. 


VREDESTEIN INTERNATIONAL, P.O. Box 55, 
The Hague, Holland. 


DREDGING CONTRACTORS. 

““ ARCHIMEDES ” CONSTRUCTION CO., 15, Fr. 
Roosevelt (ex Akademias) Street, Athens, Greece. 
DREDGE _& RECLAIM LTD., Winchester House, 
London, E.C.2. 

DREDGING & CONSTRUCTION CO., LTD., 9, 
New Conduit Street, King’s Lynn. 

HARBOUR & GENERAL WORKS, LTD., 173, St. 
or House, Victoria Embankment, London, 


JAMES CONTRACTING & SHIPPING CO., LTD., 
James Wharf, Southampton. 


KALIS, K. L. SONS & CO., LTD., Stone House, 
Bishopsgate, London, E.C.2 


M. B. Pe eSows co., LTD., 154-158, Sydenham 
Road, S.E.2 

THE BRITANNIA PREDGING CoO., LTD., 54 
Victoria Street, London, S.W. 

TILBURY CONTRACTING - ’ DREDGING Co., 
LTD., 59a, London Wall, London, E.C.2 
WESTMINSTER DREDGING CO., LTD.. 12- 4, 


Dartmouth Street, Westminster, London, $.W.1 


DRY DOCK ENGINEERS. 


CRANDALL DRY DOCK ENGINEERS. INC., 238, 
Main Street, Cambridge, Mass., U.S 


ELEVATORS. 
SIMON cen hon ye ENGINEERS, LTD., Cheadle 
Heath, Stockpo 
—— CMELKSHAM) LTD., Melksham, 
s. 


a 


EXCAVATORS. 
yy ty a BROS., LTD., Hedon Road. Hi 
te — & RAPIER, LTD., Waterside W 


ich. 
Ss 11TH, THOMAS & SONS (RODLEY), 
Rodley, Leeds. 
STOTHERT & PITT, LTD., Bath. 
EXPANSION JOINT FILLER. 
EXPANDITE, LTD., Chase Road, London, N.W.10. 


FIRE EXTINGUISHERS. 
FOAMITE Usp. Clifton House, 83, Euston R 
London, N.W.1 

FIREPROOF DOORS. 
BOOTH, JOHN & SONS, 
Hulton Steel Works, Bolton. 

FIRE PROTECTION INSTALLATIONS. 
FOAMITE WP. Clifton House, 83, Euston Ro 
London, N.W.1 

FIRING UNIT FOR STEAM CRANES. 


SAYVOIL COMPANY, Heath Town Works, 
Road, Wolverhampton. 

FOUNDATION ENGINEERING. 
SOIL MECHANICS LTD., 65, Old Church Street, 
London, S.W.3. 


GATES, REMOTE CONTROLLED. 


“ks, 
LTD., 


ad, 


(BOLTON), LTD. 


Deans 


BOLTON GATE CO., LTD., Bolton, Lancs. 
GLAZING AND SEALING TAPE. 

SYLGLAS CO., 81 Knights Hill, London, S.E.27 
GRABS. 

I.H.C. HOLLAND, Shipbuilders and Engineers, 2, 


Verlengde ete The Hague, Holland. 
PRIESTMAN BROS., LTD., Hedon Road, Hull. 
WESTWOOD, JOSEPH & CO., LTD., Navier Yard, 
Milwall, London, E14 


GRAIN HANDLING MACHINERY. 
ALDERSLEY VACUVATORS LTOD., Tettenhall, 
Wolverhampton. 

CERETTI Re TANFANI ROPEWAY CO., LTD., 
pa artes House, Dominion Street, London, E.C.2. 


.C. HOLLAND, sy and Engineeres, 2, 
,oo Tolweg, aque Holland. 
SIMO me So yo ENGIN ERS, LTD., Cheadle 
. Heath, Stockpor 
— (MELKSHAM) LTD., Melksham, 
ts. 
JOHN THOMPSON INDUSTRIAL CONSTRUC- 
TIONS LTD., 2 Princes Row, Buckingham Palace 
Road, London, S.W.1. 
GUNITE SPECIALISTS. 
WHITLEY MORAN e¢& CO., LTD., 5, Oldhall 
Street, Liverpool, 3. 
HOPPER BARGES. 
SIMONS-LOBNITZ LTD., Renfrew, Scotland. 
J. S. WATSON (G AINSBOROUG H) LTD., Gains 
borough, Lincs. 
HOSE. 
GOODYEAR TYRE AND RUBBER CO., (GREAT 
BRITAIN), .. Wolverhampton. 
NORTH BRITISH RUBBER CO., LTD., 62-64, 
Horseferry Road, London, S.W.1. 
VREDESTEIN INTERN ATIONAL, P.O. Box 55, 


The Hague, Holland. 
HYDROGRAPHIC SURVEYS. 


KELVIN & HUGHES (MARINE), LTD., St. Clare 
House Minories, London Fob 3 

S. M. TIDY (PUBLIC WORKS) LTD., 
Road, Brighton, Sussex. 


KEEL BLOCKS, CAST IRON. 


LION FOUNDRY CO., LTD., Kirkintilloch, Nr. 
Glasgow. 


LAUNCHES. 


161, Preston 


JOHN I. THORNYCROFT & CO., LTD., Woolston 
Works, Southampton. 
UNIVERSAL SHIPYARDS (SOLENT), LTD., 


Sarisbury Green, Nr. Souhtampton, Hants. 
LIFTS AND HOISTS. 

BABCOCK & W:iLCOX, LTD., Babcock House, 

209, Euston Road, London, N.W.1. 

STOTHERT & PITT, LTD., Bath. 
LIGHTERAGE. 

WM. CORY & SON, say ot ie Buildings, Fen- 


church Street, London 

LOCOMOTIVES. 
corre. JOHN & CO. (LEEDS), LTD., Leeds, 
ork 


HUDSWELL, CLARKE & CO., LTD., Railway 
Foundry, Leeds, 10. 


MACHINE TOOLS 
KITCHEN & 
Halifax, Yorks. 


MARINE LIGHTING. 


GAS ACCUMULATOR CoO. 
LTD., Beacon Works, 


WADE LTD., Arundel Street, 


(UNITED KINGDOM) 
Brentford, Middlesex. 
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Keel Blocks for No. 4 Dry Dock for Messrs. Swan, Hunter & 
Wigham Richardson Ltd., Wallsend-on-Tyne. 

Dimensions of Dock: 715ft. long, l05ft. wide, 29ft. deep at H.W.O.S.T. 
Consulting Engineers: T. F. Burns & Partners, London and Newcastle-on 
Tyne. 

Main Civil Engineering Contractors: Sir Robert McAlpine & Sons 
(Newcastle-on-Tyne) Ltd. 


LION FOUNDRY 












COMPANY LIMITED 
seule the Cay Gotn aod umear Ware KIRKINTILLOCH, nr. GLASGOW 
Liverpool Telephone: Kirkintilloch 2231 













London Office : 124 VICTORIA STREET, S.W.1 Victoria 9148 





Telephone : 





Reproduced by Courtesy of the Board 








FOR ALL TYPES OF 


MECHANICAL 
HANDLING — 
EQUIPMENT 







A CRONE & TAYLOR 
BULK CARGO LOADER & THROWER 


Photograph by courtesy of Messrs. !.C.i. Led., Salt Division, Runcorn 


This equipment handles up to 300 Tons of Cargo per 

hour and is a most effective method for handling Bulk 

Cargo materials such as coal, coke, gravel, sand, salt, 
chemicals, etc. 


For Modern Cargo Handling Equipment — 
get in touch with 


UNIT CONVEYORS (OVERHEAD) CRONE & TAYLOR (Engineering) LTD. warrus stacker 


; ST. HELENS, LANCASHIRE Phone: 3283 
April, 1960 lv 




















MATERIALS HANDLING EQUIPMENT. 
ALDERSL oe tae LTD., Tettenhall, 
Wolverhamp 
BrErotse Sik. WM. & CO., LTD., Glasgow. 
BABC & WILCOX, LTD. Babcock House, 
209, ise ~# Road, Londo N.W.1. 
CRONE & TAYLOR (E NGINE ERING) LTD., St. 
Helens, Lanc 
CERETTI & * TANFANI ROPEWAY COoO., LTD., 
paperial House, Dominion Street, London, E.C.2. 
I.H.C. HOLLAND, pbabders and — ineers, 2, 
Verlengde Tolweg, The Hague, Holla 
SIMON —— ENGINEERS, LTD. Cheadle 
Heath, Stoc mport 
SPENCER (MELKSHAM), LTD., Melksham. 
ot — — NEERING PRODUCTS LTD., 
Works, Sunderland. 
STOTHERT & PITT, LTD., Bath. 
THE LEVERTON GROUP OF COMPANIES, 
Soares Leeds 
THE ALE & TOWNE MANUFACTURING CO., 
Materials Handling Division, Dept. DH1, Wednes- 
field, Staffs. 
JOHN THOMPSON INDUSTRIAL CONSTRUC- 
TIONS LTD., 2 Princes Row, Buckingham Palace 
Road, London, S.W.1. 


PAINT. 

BRITISH PAINTS LTD., Portland Road, New- 
castleonTyne 2. 

EVODE LTD. (PAINTS DIVISION), Stafford. 
NATIONAL COAL BOARD, National Provincial 
Bank Buildings, Docks, Cardiff. 

UNITED COKE & CHEMICALS CO., LTD., 34, 
Collegiate Crescent, Sheffield, 10. 


PILE DRIVING PLANT 
BRITISH STEEL PILING CO., LTD., King’s 
saeuee, eq London, S.W.1. 
ENCK & HAMBROCK, British Agents “Ronex,” 
oo Southern Rood London, N.2. 


PILING-STEEL SHEET. 
BRITISH STEEL PILING CO., LTD. King’s 
House, Haymarket, London, S.W'1. 
COLUMETA EXPORT CO., LTD., 19-21, Catherine 
Place, London, S.W.1. 
ILSEDER HUTTE, Peine, West German 
SOUTH DURHAM STEEL & IRON CO., LTD., 
Cargo Fleet Iron Works, Middiesbrough, Yorks. 
PUMPING MACHINERY. 
GWYNNES PUMPS, LTD., Chancellor’s Road, 
Hammersmith, London, W.6. 
INDUSTRIAL PUMPS LTD., 20 Bentinck Road, 
Hyson Green, Nottingham. 









































































































































































































































































































Buyers’ Guide for Dock and Harbour Authorities—minued 


STOTHERT & PITT, LTD., Bath. 
VICKERS-ARMSRONG, LTD., Vickers House, 
Broadway, London, S.W.1. 


RADAR. 


DECCA oe LTD., 9 Albert Embankment, 
a S.E. 
N.V. HILIPS’ GLOEILAMPENFABRIEKEN, 
a Division, Hilversum (Post 
Box 32), Holland. 


RADLO TELEPHONY. 


N.V. PHILIPS’ GLEILAMPENFABRIEKEN, 
Zelecommunication Division, Hilversum (Post 


Bo Ho 
PYE TRLECOMMUNICATIONS LTD., Newmarket 
Road, Cambridge. 


RAILWAY PLANT. 


ALLEN, EDGAR & CO., LTD., Imperial Steel 
Works, Sheffield. 
EAGRE ONDRT co ur oy Scunthorpe, Lincs. 
2 Age he? 4 Co. = Newport, Mon 

co. (ENGLAND), LTD., 1a, Grosvenor 
Rg Londo S.W.1. 
ome 2 7 ‘GENERAL ENGINEERING CO., 
LTD Lane, Nottingham 
RANSOMES °% RAPIER, LTD. Waterside Works, 
pswic 
SUMMERSON, THOS. & SONS, LTD., Darlington. 
WARD, THOS. W., LTD., Albion Works, Sheffield. 


RAPID SETTING MIXES. 


DUSSEK BITUMEN & TAROLEUM LTD., 
Empress Wharf, Bromley-by-Bow, London, E.3. 


REINFORCED CONCRETE ENGINEERS. 


CHRISTIANI & NIELSEN, LTD., Romney House, 
Tufton Street, London, S.W.1. 

DREDGING & Cee et cO.. LTD. 9, 
New Conduit | eing Lyn 

LIND, PETE & CO., LTD. "Romney House, 
Tufton Street, “ don, $.W.1. 

MILLARS’ MACHINE RY CO. LTD. fF epatet 
Division, 214a ae Street, Houns ow, Mid 
WHITLEY MORAN & CO., LTD., 5, Old “Hall 
Street, Liverpool o 


ROPEWAYS. 


CERETTI & TANFANI ROPEWAY CO., LTD., 
Imperial House, Dominion Street, London, E.C.2. 
Hulton Steel Works, Bolton. 


SHUTTERS—ROLLER. 


BOOTH, JOHN & SONS (BOLTON), LTD., 


SLAPWAY MACHINERY. 


COWANS, SHELDON & CO., LTD. Carlisle. 


STEEL FLOORING. 
STELCON (INDUSTRIAL FLOORS), LTD., 
Cliffords Inn, London, E.C.4. 
STRUCTURAL ENGINEERS. 
ARROL, SIR WM. & CO., LTD., Glasgow. 
BOOTH, JOHN & SONS (BOLTON), LD, 
Hulton Steel Works, Bolton. 
CONDER ENGINEERING CO., LTD., Win.all, 
Winchester, Hants. 
STEEL FRAME BUILDINGS. 
BELLMAN HANGARS LTD., Hobart Hose, 
Grosvenor Place, London, S.W.1. 
TETRAPODS. 
SOTRAMER, 8 rue Bellini, Paris XVIe, France. 
TIMBER. 
GABRIEL WADE & , ENG LISH LTD., Aldwych 
House, London, W.C 
W. W. HOWARD BROS. & CO., LTD., 4 Stanhope 
Street, Euston Road, London, N.W.1 and Bitterne 
Wharf, Pon. 
SETH BENNETT & CO., LTD., Esk Street, Liver. 
pool 20. 
TRUCKS. 
RANSOMES, SIMS & JEFFERIES, LTD., Arwell 
Works, Ipswich. 
THE LEV ERTON GROUP OF COMPANIES, 
Gildersome, Leeds 
HE YALE & TOWNE MANUFACTURING Co., 
Materials Handling Division, Dept. DH1, Wedn es. 
field, Staffs. 


TUGS. 
RICHARD DUNSTON LTD., es 0. Box No. 3, The 
Shipyard, Thorne, Nr. Doncas 
J. S. WATSON (GAINSBOROUGH) LTD., Gains- 
borough, Lincs. 


UNDERWATER SURVEYORS. 
REED & MALLIK LTD., Civil Engineering Con- 
tractors, (Diving Division) Milford Manor, Wilts. 
UNIVERSAL DIVERS LTD., 40, North John 
Street, Liverpool ‘" 
bad MACHINES. 
SIMON H: ANDLING ENGINEERS, LTD., Cheadle 
Heath, Stockport. 
WINCHES. 
ARROL, SIR WM. & CO., LTD., Glasgow. 
BABCOCK & WILCOX, LTD., ‘Babcock House, 
209, Euston Road, London, N.W.1 
STOTHERT & PITT, LTD., Bath. 


WOOD PRESERVATIVE. 


CELCURE LTD., Aldwych House, Aldwych, Lon- 
don, W.C.2. 


















FOR 
DREDGING 
















AND 


WORKS 


WORKS Loto. 







S.W.1 











CIVIL ENGINEERING 


HARBOUR & GENERAL 


VICTORIA EMBANKMENT, 4 





GEO. TURTON PLATTS & CO. 
MEADOWHALL ROAD, SHEFFIELD 


BUFFERS 


Photograph illustrating Spring Loaded Buffers fitted to Train Ferry Dock, 


oe EC LA M ATI O N Dover. (Published by permission of the British Transport Commission.) 





LTD. 











SPRING LOADED TYPES VARYING FROM 


1 r 3 , ST. ST EPHEN ‘ S tH OUSE, LENGTH: RESISTANCE: COMPRESSION: SHOCK ABSORPTION: 


9 to 47 inches. 2@ to 50 tons. 2 to 16 inches. 20 to 135 in/tons, 


SPRING DOC 
gr 
RUFFERS = 





LONDON OFFICE 















6 HYDRO-PNEUMATIC & HYDRAULIC TYPES 
rs SY UP TO 2,500 In. TONS CAPACITY. 


PHONE : 


Also manufacturers of 





14-15, BUSH LANE HOUSE, CANNON ST., E.C.4 
MANSION HOUSE 6151, 








The Dock & Harbour Authority 














STEEL ROLLING SHUTTERS 


BOOTH 
Steel Rolling Shutters were 
chosen once again for the 
new Terminal Building at 
Southampton Docks. 














JOHN BOOTH & SONS (Fireproof Door & Shutter Dept.) s 
HULTON STEELWORKS, BOLTON. Telephone: Bolton 1195. Lonpon: 26 viICTORIA STREET WESTMINSTER S.W.1 TEL: ABBey 7162 


DREDGING PLANT °°:<¢Goa™ 
































Diesel Electric Twin Screw Centre Well Drag Suction Hopper Dredger, M.O.P. 225-C. Built for the Argentine Ministry of Public Works. 
Dimensions-—290 feet x 58 feet x 19 feet M.L.D. 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, BUCKET DREDGERS, 
GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES. 


Hopper Barges, Screw Steamers, Side and Stern Paddle Wheel Steamers, Tugs, etc. 


New Buckets, Links, Pins, e L & pe } Z| G Me FE RG U $9 bad LT D. 


Gearing, Etc., supplied for : 
pe codices Phone: Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND Tel. Add. : “Phoenix, Paisley 
gs London Office; 54/62 REGENT STREET, LONDON, W.1. Telephone: REGent 6247 




















THE FOLLOWING BOOKS CAN BE OBTAINED FROM 
THE DOCK & HARBOUR AUTHORITIES’ LIBRARY 19, Harcourt Street, London, W.1 
















DOCK & HARBOUR ENGINEERING—THE DESIGN OF DOCKS. ELEMENTS OF CARGO HANDLING.—By Col. R. B. Oram, 
—By H. F. Cornick, M.C., M.I.C.E. Publishers: C. Griffin & O.B.E. Publishers: Sir Isaac Pitman and Sons. Price 12/6d. 
Co. Price 105/-. PRESTRESSED CONCRETE.—By Gustave Magnel. Publishers: 
DOCK & HARBOUR ENGINEERING—THE DESIGN OF HAR- Concrete Publication. Price 20/-. 

BOURS.—By H. F. Cornick, M.C., M.I.C.E. Publishers: C. AN INTRODUCTION TO PORT WORKING.—By A. H. J. Bown. 
Griffin & Co. Price 126/-. Publishers: National Dock Labour Board. Price 2/6d. 
SHEET PILING, COFFERDAMS & CAISSONS.—By Donovan H. FREE PORTS & FOREIGN TRADE ZONES.—By Dr. Richard 

Lee. Publishers: Concrete Publication. Price 10/-. Thomas. Publishers: Cornell Maritime Press, U.S.A. Price 
ELECTRIC CRANES.—By H. H. Broughton, M.I.C.E., M.I.Mech.E., 63 /-d. 

M.I.E.E. Publishers: E. & F. N. Spon Ltd. Price 150/-. WINDS, WAVES & MARITIME STRUCTURES.—By R. R. 
PRACTICAL DREDGING.—By Hubert R. Cooper, F.R.Met.S., Minikin. Publishers: C. Griffin & Co. Price 35/-. — , 

F.R.A.S., M.I.N. Publishers: Brown Son & Ferguson Ltd. ECHO SOUNDING AT SEA.—By H. Galway. Publishers: Sir 

Price 65/-d. Isaac Pitman. Price 35/-. 
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238 Main Street 


U.S.A. 


FLOATING DRY DOCKS Supervision 
BASIN DRY DOCKS 
PIERS 
RETAINING WALLS 
PORT FACILITIES 





Cost Estimates 


Appraisals 


Cable Address : 





PROGRESS... 





CRANDALL 


Dry Dock Engineers.Ince. 
Cambridge 42, Massachusetts 


RAILWAY DRY DOCKS | Structural Design 


Underwater Examination 


Surveys & Reports 


‘ CRADOC, Boston ”’ 


The result of never being satisfied 










































FOR DREDGING 
AND PORT EQUIPMENT 
CONTACT : 


C. M. van REES Wz. 


SWORN BROKER 
SLIEDRECHT — C 378, HOLLAND 
WORLD-KNOWN DREDGING CENTRE 
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Romney House; Tufto 








CHRISTIANI & NIELSEN 


DESIGN & CONSTRUCTION OF MARINE WORKS 


OFFICES AT: AARHUS - ANKARA - ASUNCION - BANGKOK - BELO HORIZONTE - BOGOTA - BUENOS AIRES 
CAPE TOWN - CARACAS - COPENHAGEN - DURBAN - GOTHENBURG - THE HAGUE - HAMBURG 
JOHANNESBURG - LAUTOKA - LIMA - LONDON - LOURENCO MARQUES - MEXICO CITY - MOMBASA 
MONTEVIDEO - NEW YORK - OSLO - PARIS - PERTH - PORTO ALEGRE - RANGOON - RIO DE JANEIRO 
ROTTERDAM - SALVADOR (BAHIA) - SAN FRANCISCO - SAO PAULO - STOCKHOLM - VANCOUVER 





FY 


Jetty for Tankers at Santos. 


CHRISTIAN! & NIELSEN LTD. 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER, LONDON, S.W.1 


Telephone : ABBey 6614/6617 Telegrams : Reconcret, Sowest 
Vat ee ESTABLISHED 1904 
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